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The present work i s an attempt t o study the agr icu l tu ra l 
land use and nu t r i t i on in Kheri, Sitapur and Barabanki d i s t r i c t s 
(U.P) and as such i t i s concerned with one of the acute problems 
facing India today. The economy of the region is purely agrarian. 
Here nearly 80 per cent of the t o t a l area i s under cu l t iva t ion and 
every nine out of ten persons are engaged in agr icu l tu ra l ac t iv i t i e s 
d i r e c t l y or i n d i r e c t l y . An intensive study of such an ag r i cu l -
t u r a l region i s , there fore , a p re - requ is i t e to know the exis t ing 
problems of the country* The presentwork i s thus a modest attempt 
in t h i s d i r ec t i on . 
The area being a part of Gangetic a l l u v i a l plain which 
formed through sedimentation upon sinking Archaean gneiss during 
sub-recent t imes, i s divided in to old and new depos i t s : bhangar •" 
and Khad,ar« The bhangar comprises loamy, sandy, loam, clayey loam 
and clayey so i l s with or without patches of a lkal ine efflorescence 
or Kankar nodules, being free from the above contents , the s t r ips 
of khadar land formed along the Ghaghara, Sarda and Gumti r ive rs 
possess sandy s o i l annually covered by sand and fine s i l t . However, 
most of the area i s occupied by the bhangar fend s o i l , 
Cl imatological ly , the yeor i s divided in to the cold weather 
season, hot weather season and the season of summer monsoon r a ins . 
Agr icul tura l operations largely depend upon the cold weather as 
welJ as the summer monsoon condi t ions , the l a t t e r being more 
important in the area* 
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In view of an assessment of several types of landuse 
surveys conducted in Br i t a in , U.S.A., China, Poland and 
India, a technique of sample surveying i s sought and a f t e r 
an appra isa l of various sampling survey methods, the Systematic 
Purposive Cluster Sampling has been adopted. The physical 
fac tors affecting ]and use have been careful ly studied and 
on the basis of these fac tors the area has been sub-divided 
in to homogeneous s t r a t a and from each stratum representa t ive 
v i l l age which include c l u s t e r of f i e lds have been se lec ted . 
From each s o i l type at leas t one or two v i l l age i s se lec ted . 
On the basis of the f e r t i l i t y and product iv i ty , the 
cu l t ivab le land of each v i l l age have been c lass i f i ed in to 
good qua l i ty 'A* land, medium qual i ty *B' lands and poor 
qua l i t y *C* lands; further an evaluat ion of each category 
has been worked out to ascer ta in Potent ia l Production Units 
of each vi l lage* 
An attempt has been made t o study the extent and nature 
of crop-land use by recording the crop d i s t r i bu t i on on maps 
fOT the year 1968-69 and t h e i r i n t e rp r e t a t i on t o assess the 
influence of geographical factors in bringing about the 
ex i s t i ng pa t te rns of ag r i cu l t u r a l land use in the region under 
study. I t fur ther endeavours to ascer ta in the carrying capacity 
of ag r i cu l t u r a l land in the twelve se lec ted v i l l ages of the 
region calculated with the help of per cap i ta cul t iva ted area 
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and total calorie intake per head per day in each of them. The 
extent of agricultural development has also been studied on the 
basis of potential production unit. For the assessment of the 
nutritional standard of the people of the villages, the actual 
supply of the various items of diet have been computed with the 
help of the data obtained through dietary survey of each village 
and figures have been compared with the standard requiiement 
of these elements. 
The entire study is divided into four sections consisting 
of thirteen chapters. In the first part the resea cher has en-
deavoured to make a comprehensive study of the natural environmer 
of the region with a view to bringing out the extent of influence 
of physical factors on the existing cropland use. This section 
includes five chapters. Chapter I deals with structure and 
relief, physiogrphic divisions and drainage system of the region; 
Chapter II analyses climate with special reference to rainfall 
and its Variability, in Chapter III soils have been studied 
and their major problems identified. The emphasis in all these 
Chapters is such that the sole of these factors has been brought 
out which have a direct bearing on the agricultural land use of 
the region. Chapter IV gives the spatial pattern of general lane 
use, agricultural land use in Kharif and R^bj seasons and crop-
combination regions based on K.K, Doi*s methods. After reviewinc 
the pioneer works done in the field on land use, the principles 
of the selection of villages for an intensive study of land 
use and pressure of population have been logically discussed 
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in Chapter V, The entire area has been divided into five 
homogeneous strata and representative villages have been 
selected from each stratum on the basis of the Systematic 
Purposive Cluster Sampling. 
Part II which is entirely based on writer's field-
work includes the study of land utilization and pressure of 
population in the twelve selected villages of the region. 
Chapter VI gives certain clarifications about the selected 
villages; Chapter VII give a detailed account of the existing 
land use in the three selected villages of first homogeneous 
stratum. Chapter VIII considers three villages of second 
stratum and Chapter IX give results of similar studies for the 
two villages of third stratum. The remaining four villages 
belonging to fourth and fifth stratum (two villages in each) 
have been studied in Chapter X & XI, 
Besides an interpretation of the existing land use 
pattern in Chapter VII to XI an attempt has also been made in 
each of them to present the amount of Calorie intake per haad 
per day as obtained from the computations made on the basis 
of Cropped area, yield of crops and the total number of persons 
dependent on the village produce. Potential production Uhits 
calculated on the basis of land productivity have also been 
given in eadr of the selected villages which show the extent of 
agricultural development as attained by the present method of 
technological advancement. 
The third part consisting of only one Chapter deals with 
the supply of various elements of diet to the village people. 
the deficiency or surplus of these elements and the resulting 
nutritional deficiency diseases. The work is based on a 
dietic survey of the sample households chosen on the basis 
of the economic strata of the household* 
Part IV summarises the findings of the work and consists 
of one Chapter which provides a summary of conclusions and 
presents a few suggestions for the future improvement of 
agriculture and standard of living in the region. As in all 
the villages unbalanced nutrition has played an adverse role 
to bring about numerous diseases among the rural population; 
and the remedy is the improvement in agriculture by improving 
the yield-rates by adopting the method of agricultural 
development, i.e., extensification of land under crop inten-
sification of agriculture, multiple cropping and mechanization 
of agriculture. Finally it was noticed that nutritional 
deficiency diseases are not only a medical or clinical problem 
but basically a social problem which can only be tackled by 
removing the disparity in land distribution according to the 
need of the people. 
However, the following original contribution have been 
made in this study: -
1 The division of the region into physical Units, 
calculation and analysis of the mean monthly and 
mean annual variability of rainfall and its impact 
on agricultural activities, the construction of 
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rainfall dispersion diagrams and their inter-
pretation in respect of the incidence of monthly 
rainfall, and the preparation of soil map, 
2 The comprehensive study of general land use and 
agricultural land use in kharif and rabi reasons, 
3, The division of the region into crop-combination 
regions and ranking of crops, 
4 The study and interpretation of land use with 
particular emphasis on the cropland use by recording 
the actual distribution of crops|on the maps. 
5 A suitable methodology was assessed in selection 
of the sample villages as the representative for 
the region,' 
6 Classification of village fields into different 
land types on the basis of their fertility and 
productivity. 
7 An assessment of the per capita share in the 
different types of cultivated land and the grouping 
of population of each village on the basis of their 
occupations into primary rural, secondary rural and 
the adventitious categories, 
8 Computation of the Caloric intake per had per day, 
9 An assessment of the carrying capacity of the 
agricultural lands," 
10 An evaluation of the extent of agricultural development 
• 7 • 
11 An assessment of the nutritional standard of 
the village people* The computation of surplus 
or deficient supply of various elements of diet 
and the resulting nutritional deficiency diseases. 
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t' .y F A C E 
In n c -un t r^ H \ e I i j i a vhere i ^ r i c j l t - i r e i In^ d n 
^ c c o r - ' t ^1 f ]r re t a jD /"i o , r "e-it f u ic o e n l e , t ' le s ^ j J / 
^ T" J j r i c J ' ' t J r j l Land j : e i s o f q r c a t im ^ n a n c e i n t h e cc n c . i l : 
d e v e ' c r m c i t oT '^i.> c o j n t r / . oJc'n a s t j d y i s a l s o im.nen ^ely 
h e l c f u l t'^ the o e r s n- .hr a r e i n t e r e s t e d i n t h e s c i e n t i f i c 
deve^Q-^mcn' -^'' re j r r c .-^ f a n / a r e a , i n j e i e r a l , n ' J i e 
3 3 r x - a l t u r i 3 t s ulio ^r«. d i r e c t l y c o n c e r n e d \ . i t h t he .^nn of che 
a r e a , i n ', a r t i c a l j r . o t u d i e s i n i an j u^e have oeen r a t i i i 
s < e t c h y i n t h e o a s t . .^mp o f t h e wcrks r e l a t i n g to t n e -j^iicv 1-
t o r e o l J t t a r F r i ^ e s h ^re r e f e r r e d zn i n the KOTKS c r . ^ r c - a n , 
>• ' •? The r\'yr ic At i re o.f d»r . ( l ' -U2) ; ^^^, C. i^a /o , '-^iric.ql lu rg j . 
I'^.orove'nent w i th S n e c i a i .Reference to t h e J . P . ( f ^ S i ) ; 3na Aeporc 
on Air c u l t u r e xn U . F . s^foni t ted to t h e .^ival i.^ HITII s s i o n c f 
I n j i a n Aor ic J ' l u r e , wOire c n ly ' a e n e r a l a c c c u n t '-^  t the a - r i c J l -
1 con .1 t ions ' in<^ J t t a r ^ r a ' c s h h a s been r e f e r e e the J t 
" l a M n j any a t t e o t to sfudy t h e l and use on t h e b si-^ >. i i "it<: i^iv, 
f - c i d b u r v e / G . d <\\'evpz , t h e x VK o f P r o f . i . . o u - f i on L-^n-' 
J t ^ i z T t i ^ n In E a s t e r n J . t a r F r a J e s h (f^^oO), nay be cite':J as a 
a i n e e r ' n o ^n J n e t i c u l c J : r e s e a r c a work, ba-^ed on i u •'her c f 
c-nzT-'^tpi Oi l x y o i c i l v i i ' a i e s , e i c h w i th d e f i n e d l a n d s . O . - i n -
t h e l e c e n t v 'cars Fr f. jh j f i ' n d ? a number of a t l ? o t : --^ 1 
x :^ ^  n f In ^ H h_ c iechai" 'a ' - -^  f r e ^ o a i c h :;n 1 f i n ^ i n a s m •'i-^-^^-rent 
30 t h e Slice ot r e s c - r c h - r o j . - r t ' l i l o t c e J to r r^e-^rch ro i ^r^ 
h i - d e o a r t lOt-. The •~'rp';ent <^tJdy, Ajric,u,ltU-';gi,l ..^landuse and 
-1 '."tri.tic.n _!/. . the ^ 11.s,tr-.,Q.^Q. .c^t ,..ida.p:i;^ i.,. .•^"i.t .ir2.'ir ^an ]__ri i~_u.o^i J.__ .^ 
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i s an a t t e ^ t to s tuH/ anC i n t e r p r e t I d n . u t i i i z ^ t ^ n i n <;e cc" 
v i l l a "G'^  o t t h e r e j i o i by r e c o r J j - n ^ i c t u i l i - n i u ' c -^ n ^ c r - n 
'^ s t r i o j t i o n (, n thu I I Q ^ . oint^r a s o c ^ t o f t ^ i s j r ^re \i z 
c= cu' iLG th-' c a r r , j n . ca-^ac t> f f a "'riCL'lt J r a l I n n t*ir ^ ^ 
" t h o an., c ra n j ' o r u i j t i o n d a ' a c o l l e c t e J o / ^--ia .^t^ xv 
m J ( i i ) l'^ c i T " J t e LML, C3 r i c int-><e ler h s a " -^-^r '^^  i i ^ "i 
n J t r i e n t s . 
Tho o Gs n t nrV '^3^ been nr J-^ea m t ' ^ •^ 'o '^ - - j i t -
r 1^ <-l^n^ - f 13 cT- '-^tcr^. In t h e b e i m n i n - a i ^cJ^ -.-n l a" 
oec'i male n ^ac 39 r - o h ca l o a c k a r c u n ' in J t h r ^a-, 
v i r i o u a c n o i e x •-J- LIG'^ . In the fa r e t - -a r t t nc e r-^ •" ^  
c i - j -^ te^c . \ 7 . , s a ^ c t . ^ e ^n S j-p l e f m - u jn__ 1 r i i a c 31 
•^h/^io r n^c L \ a _ o n s , c L i t i ^ e , s n i ^ , 3JTJ C J " ' t J r a - 1 n ' - „ € 
th n thi a i j \ iP ^-j.n tt i h e s>olec''a n ."^ v^ "'3 r -, 
The dx c - L ^ ^n "-v jx;_^r ">, -'•^  ' -_" 
^ r •. -n 1 ' -^rcly' u 1 f^e :; o '"' r 1 
•^  c ' l i a . . ^ 1 -^33^-^ en t h e J "-^  j - - K-> ' „ p 1 . 
^ t e - - - • ' i - a i De 3 r t -^en t , ' c C ^ l h a . \c the s c i e n t i f i c data 
on the s f i l s of the area are not ava i lab le , the au thor haa t -
r r 1^ ,^ u / a n i h e n - p r - - - l m f o r i ^ n I t,' _ :, j . i .s prcvif^ed i.n L-.f 
' - ' t r ^ r t z e t t G C - -n - : . t n t r e - ^ r t ^ ^f t h ' -'„ s t r i c t s 
1 '"^  i r x , -ji I ^ J" -^  ' ^ . . ^3 '"'I' c^ -> -0 •' '.- '~ -^  a. a •" 
s. C •• . a c t i r h ^ -'Z " L --^-^ -^3 , -> " " • ' 1 - - - \ f 
b ac-^i T ^n J'l'-, " il,x _ . - n j j c e " i - c r . Z 
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t he l a n d u ^e i ^ k h a r i f and r a b i s e a s - H s , jn:i the cr^.':-c:c 
3!-. '-a.! :y;::?; t e J by J o i . h ::evio\v of t h e r u c n . ; o r i n j ••r^rlcv h 
t he ^ i c l i of l an i . J so h a s been ;naJe ir"; C h a o t e r V v:-li ch de 
t h e - - r inc i n l a:^  c i t h e a e i . o c t i a n of v i l l a j e s fo r a:'! ir;ba::; 
a t j ' y o^ 1 an.h.iae. T'le aaea u n J e r sLuJy h a s been h i v i J o i 
^ ivc ho:aoacneous s x a a t a a^^i v i ] ; "aaea have been s e i & o t a ' : 
a t r a t u a i . 
ve 
n a- : r t 13 i s e n t i r e i v basoo on f i e l i en 
d e a i '", '; ": t n e atn -y a t i a n a u t i i i z a a i c n ana n r e s ^ n r 
•au^a'U-on i n tvveive ae^iected vi].lad<^s of the r e a i - a an 
r th-: y a ^ r i : ' oh- ; ;n . T/ii a p a r t c a n s i s t a of s i x coa:- ta 
r a t -ne refa^ra t-^  a a e a c r : - t i r n a f t h e s e l e c t e J v; a • e s; 
a e con a , :n ana s i x t n - ive a-i acccon 
and a t i J . i z a t i c n art- p r e a ' ; n r e of oonuj . a t inn i n t h e vd V 
haa been :-a-h 
i t u d o e d i n t h e d i f fp ; . ena s t r a o a . rVi a t t e ^ o t / ^ n f trie n' 
t a n a a r : the v i ' 1 a '^ e o.eoole i n t e r m s of n a t r i o n t ; 
a/hi ch have hee^\ caaieute 1 fo r each v i l l a :e. The e x t e n a 
^ a r a l ' l evao --rnont b a a e : on t h e aafes&f:ient o f o o t e n a i a l 
•.;ni t h}^ 3 ^ S-" been i t tea ' -^teh i n each v i l l a a e . 
r a t i 
I. a. 
r''^ •;) 
f t h e s u r v e y , en t h e o a a i a of the 
.Vi onvja^^er ; t i : n o f a o r r a l a t i o n v,'a s a- s'^  n n a e r t ^ c e n i : 
v i ; .• a TO d a r i n q t h e c: u r s e 
o c c u ' - a t i ^ n a l s t r u c t o r e , t h e o o p n l a t i c n was i i v i a e J i n t o ahrea 
j p n u c s . "no f i r s t i r " ' io i n c i u j e s t h e nrdmary r u r a l vli ich ax:^ 
l y Jeoend jn t h e c a l t i v a t i n o f l a n d ; t h e second ar.^ao ccna"^'" 
- I V -
c f s c c ' M ' a r y r ' n l ' ' i p i ' a t i o n ' l i c ' p se rve^ t h e ^lin--^, "^  :-'-
t'-^r >J-'n - i c ^ l ' ^ ^ s ec \ ' ^ c , an J d i r e c t l y Jeoenj on i ( 1 ^ . ^ 
Tho t ' l i r-' "^' J ^, ^'1 z z . , ='^ v 1 i^iT'je. us -'^  o J i 2 t i o n i n c l u d e s t-ic.L'' 
10 ^ i v e m t h e vx -< ^e o / ca i c e r - ' t h e r t ' lan by iiK^ce <- t ; . 
n j ^cr f t . 2SP oou'^ie i s , ho /ever , n^ j J-1 j i b l e . T a r t -L-^ J- j e ^ l i 
i t n t h e ni.Jtr t i c n a l j e f i c i ^ i c y J i s e a e s i n t h e s e l e c t e d v i ' 2 a : e - , 
3nJ i t i^ e n t i r e l y ba.^e'i ca Lhe ^JL.ior'"- f i e l d 'vork. 
S - - 1 + i r ^onclusif 'w- jn j u ^ ^ e s t i o n s hive been b r : u hz ' o 
L 3rt lY. 
The c t ^ l ; I s a p r a c u l c j l ^ r p r a i s ^ l cT the c n ;i t > n , 
jn ' i a c t s " " lanij<-, , - n t he re^i^^n f^irned oy Kipr : , ^ ^-.' -r 3,-, 
^g raDank i j i s t r 3 c t s base'^S on s t a t i s t i c s o b t a i n e d D / f] e l d w r ' 
fh" -^  \ . r rk i s t h e f i r Lt s y s t e n a t i c n i c r ^ - c ^ j S ' "• ^ t h i s rc^J'-'^i. 
The _ vircf <- ^ f i nf_ r-^.aticn f o r t a i l \YJTC ^^^ j o -j^.i 
ao fc l l o v s : ( i ) • ^ a b ' l c T e i r e - ^ o r t s and a r t i c l e . , ( i i ) s t a t i s t i c 
^ec >rds , a'^'^^' ( I J i y - ^ ^ e l d o r b . 
I t h , i l r o a b ; been T o n t ' - n e d ab^ve t lat 11 re i , a 
s t a i i j i ^ d 'jr.c oi "^e" i n t o en _andase ' labxcTis o f t i i l _ r z' 
iChcri , S i t -^d' and ^ - r s o a n ^ i , ex-^e^^t 3 fe^v '^rrK.- on z^i ^e^ r^  
r e f e r e n c e f a j r i c ^ l t . r j l c - a h t i c n s o f - t t a r P i a e. o^ 
i n - K, e c n J J - i ~ j ^ -1 t h e sHJrce c f i n f e r a t i o n , th _^  .seds. j \ .,^ „ ', 
err p re.^o.r ts of ><»?. , \vhich s iju' y e a r l y s t i t ^ s i c s ~o l^n:3Jse 
a^d a i r i c u l t o r e i n t i ie s t a t e a l s o s e r v e ' ' i t t l e J e . T!ic '^ -^i-
- - . . r c o '^ 'f f i G v;cr< i s the f i e l d '.,crk; and i n t e n r j - v e l ' n d j ; e 
' j r v y cf t ' ^e lvo ^ e l j c t P ' ^ v i i l ^ - e s v.'hi ch a r e t / n i c j ! . <j ' t e i r 
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r eg io i i J i f f e r e n t i a - e o on t h e o s s i s o f s c i l , a v a i ' a o i 1 ly c f 
\ j a t e r f c r i r r i ^ a t i o r . , 30- cunser-.uent r a n q e o f c r c o s . '^or an 
i n t e n r i v e iaiiJu^.e c . i J / , c i t ^ - l n e - a p s c f each v i l i n,c s^^ Ln-! 
f i e l d b c u n i a r l e i - ^'.'ere o b t a i n e d f r '^T! h e a d q u a r t e r s 0" t h e rcvo^.i-o 
' G o - > r t ' o ' t ' - . These v i i l i g e s were v i s i L e d J u r i n ; t h e . h i r i f a^ ^ i 
r a b i s e a s n s of i 9o3 -on and t h e d e i j i l s v;ere i n s e r t e d i n ihe 
by p e r 3 . . n 3 i I n v e s t i j a i i o n s i n thf- f i e l d s . C i h e r i n f - n a t i o n s-:ch 
"S j e n e r a l a , r i c u l i , j ' - a l c i n J i c i o n s ; rnethcd of c u l t J v a c - o n , : i e 
i a p l e ' ^ e n t s anJ n a n u r e s , / i e l i of c r o p s , r r ^ t a t i o n f crf^- 5, t i - i ^ 
p r j c i i c e s , i r r i g a t i o n r r o b l e m s and ; ]enerai s t a n !ar'! c f - i v i n . r e 
o b t a i n e d by p e r s o n ^ c o n t a c t s -i th i h e v i l l a l e r s . -^^ i i i t o n s i v t 
d o o r to door su rvey of t h e J i e t a r y n a o i t s and n u t r i t i - n a l def-ic-cr. 
cy j'^sea£<-.s \ .as al ' -c u n - e r i a ' . e n an - t h e s e d a t a were c o r r e i a c e d . t 
t h e d e f i c i e n t n u t r i e n t e l e m e n t s o f t h e d i e t s . 
I w i l l be f a i l i n g i n :ny - J a t i e s i f I d c n ' t exore„-s .iiy 
deep i r a t i i ' J l e to .ly s - ' o o r v i s o r ^ r . i.'.ohariimdd S n a f i , I- .?f. arii 
dead of the Jepa^tmen t c f 3eo . j ra^hy , A l i o a r h . u s - i i n dni v--^ s ' t ; , 
•Aliparh ( d . F . ) ".'no i n c ^ i t e of h i s heavy p ceo cc . l a - i o n s - ^'-' 
.oen i n t o r e s - i n t h i s wrfc an J - r o v i d e d V j l u a o l e y j i j ^ n c e 3t 
e v e r y s t a 'O i n t he c ^ ' i p ' e t l o n c f t h i s \Jork. iw/ s i n c ^ i o thanrw 
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INTRODUCTION 
The increasing pressure of population on the insuff ic ient ly 
exploi ted"land resource, i s one of the major problems of India, 
where agr icu l tu re plays a s igni f icant ro le in the economy of the 
country. In India , agr icu l tu re cont r ibutes 45 per cent of the 
na t ional income and 70 per cent of Indians are d i r ec t ly dependent 
upon i t , but the average ag r i cu l t u r a l product iv i ty in India i s one 
of the lowest in the vrarld. A cons tant , increase of population and 
lov; ag r i cu l tu ra l product iv i ty are responsible for low economic 
level and n u t r i t i o n a l standards of the people. 
In the f i r s t , second, th i rd and fourth Five Year Plans 
(only for i969-7o) about 33, 20, 23 and 19 per cent respect ively 
of the t o t a l investment in publ ic sector areas were allocated to 
2 
ag r i cu l t u r a l developments, the production of foodgrains could not 
1. The nat ional income of India through various sources i s as 
follows: 
Sources 1955-56 1960-61 1965-66 1971-72 
(a) Agriculture including 
animal husbandry, 
forestry and f i she r i e s 51.3-
(b) Mining including small 
en t e rp r i s e s l6.0 
(c) Commerce including trade 
and t ranspor t l7,7 
(d) Other sources 15.0 
2. India, 1968, p.205 and India 1973, p .201 . 
51.4 
19.9 
18.0 
10.7 
48.1 
20.9 
19.5 
11.5 
44.6 
22.6 
16.1 
16.7 
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keep pace with the increasing production. Unti l the food 
production eff iciency of the lands i s not raised uniformally 
through b e t t e r planning of land, the balance between increase in 
population and the food resources of the country wi l l become more 
acute every year . I t i s , therefore , e s sen t i a l that under the 
d i f f e ren t physical fea tures , drainage, cl imate, and soi l conditions, 
f ie ld to f ie ld survey should be carr ied out throughout the country 
to assess the extent , qua l i ty and the character of the exis t ing 
ag r i cu l t u r a l land use and t h i s may also help to ascer ta in whether 
the land i s under proper use or i s being misused. 
In a vast country l i k e India v^ Aiere d ive rs i f i ed pat tern 
of landuse are d i r ec t l y corre la ted m t h the socio-economic problems 
i t w i l l not be worthwhile to implement any single detai led plan 
for t h e i r so lu t ion . Moreover, due to impact of xegional conditions 
both physical and soc ia l , a plan su i table for one region may prove 
unsui tab le for another region with d i f fe ren t physical and socio-
economic condi t ions . I t i s , therefore , necessary that plans for 
every region should be based on the proper local surveys. Under 
these circumstances i t seemed to the wr i te r that a study of land 
u t i l i z a t i o n of selected v i l l ages in the Kheri, Sitapur and 
Barabanki d i s t r i c t s of Uttar Pradesh vMOuld prove useful . 
The region under study occupies the cent ra l area of 
Ut tar Pradesh consis t ing of the d i s t r i c t s Kheri, Sitapur and Bara-
banki s t re tches between l a t i t u d e s 26°30* - 28-45' N. to longitudes 
79°.55 - 82° E. I t i s bounded on the north by the Tarai area of 
- X X V -
Nepal, on the eas t by the r i ve r Ghaghra, on the west the r i ve r 
Gur.iti forms most of the boundary and separates the Hardoi and 
Barabanki d i s t r i c t s of U.P. while the north western and southern 
boundary i s formed by the d i s t r i c t s of P i l i b h i t and Saharanpur, 
R a i b a r e i l i , Sultanpur and Fyzabad. The maximum length of the area 
from north to south i s about 180 kilometres and the maximum width 
from east to west i s about 80 Kms ( f i g . l ) . 
The physical landscape of the area i s simple. I t i s 
an a l luv ia l p la in sloping gently from northwest to south-east . 
The pr inc ipa l r i ve r s are the (jhaghra, the Sarda and the Gumti 
with a number of t r i b u t a r i e s such as the Sarju, the Baraucha, the 
Sarayan and the Ul. All these r i ve r s run more or l e s s pa ra l l e l 
to one another with narrow i n t e r f l u v e s . On account of the gent le 
slope, the r i v e r s meander conspicuously in the pla in and are 
gradually s i l t i n g up t h e i r beds. Ox-bow lakes and numerous other 
depressions of various shapes and s izes are also found in t h i s 
region. Most of these depressions are shallow and dry up in the 
summer, but they overflow t h e i r banks during the rainy season and 
the floods widely affect the ag r i cu l tu ra l land use in the region. 
On the bas is of a l l uv i a l deposi ts the area can be 
divided into two p a r t s , v i z . , Khadar and bhanaar. The Khadar 
or newer alluvium or sandy s o i l s , generally of l i g h t colour i s 
confined to the flood plain of the r i v e r s and t h e i r t r i b u t a r i e s ; 
and the bhanqar or older alluvium which i s generally of dark colour 
and contains suf f ic ien t amount of limestone concretions known as 
muSf-a^ 
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Kankars nodule. The bh^nq^j; occupies the higher ground above the 
flood level of the r i v e r s . 
The region has a sub-humid climate with three \Nell marked 
seasons, i . e . , cold season, hot season and the season of r a i n s . 
During the vdnter, the months of December and January are the 
coldes t , when the average temperature i s i6.8^C and 15.8°C respectively 
The summer i s very hot and the average temperature in May and June 
stands a t 37.6°C. During the winter season there i s a l i t t l e ra in-
f a l l about 5 to 10 cm. in the l a s t week of December and f i r s t week 
of January, but the summer months from March to middle of June are 
almost dry except a few sporadic showers. The rainy season s t a r t s 
from the middle of June and continues t i l l the end of September. 
More than 90 per cent of t o t a l r a i n f a l l i s received in these months 
and i t i s very helpful in the ag r i cu l tu ra l opera t ions . However, the 
r a i n f a l l i s not ce r ta in every year and i t badly affects the agricul tui 
The region i s bas ica l ly an ag r i cu l tu ra l area . 80 per cent 
of i t s t o t a l land i s cu l t iva ted , and 10 per cent i s under groves and 
pas tures and the r e s t 10 per cent i s fallow. Kharif and r,abi are 
the two main ag r i cu l tu ra l seasons. The Kharif season .corresponds 
with the summer and the major crops are r i c e , m i l l e t s , maize, 
sugarcane and pu l ses . The rabi season i s confined with the winter 
months and the primary crops are wheat, bar ley, peas, gram and 
pu l se s . The per hectare yield of various crops i s low. The increas-
ing pressure of population on land af fec ts the agr icul ture in t h i s 
area as fodder and pasture lands are being used for the construction 
of se t t lements . Most of the land i s devoted to food croos and a 
- X X V l l l -
small amount of the arable land i s devoted to cash crops. 
The t o t a l population of the region in 1961 was 4,281,037 
which increased to 4,677,952 in 1971 a t a growth r a t e of about 
9 per cent . About 85 per cent of the t o t a l population l ive in the 
v i l l a g e s and depends on ag r i cu l tu ra l produce. The density of rural 
population i s about 262 persons per sq. Km. About 35 per cent 
of population i s below 15 years of age, hence the depending ra t io 
i s qu i te s ign i f i can t . 
I t may thus be seen tha t the area i s not a developed one 
and i t i s crippled with high b i r th r a t e , low percentage of l i t e r acy , 
low yield of crops and pr imi t ive and t r a d i t i o n a l farming p rac t i ce s . 
Here per caoi ta land avai lable i s very small and the loss of standing 
crops due to floods and drought i s also very high. I t i s thus an 
undeveloped region and there i s a great scope for the agr icu l tu ra l 
development in the area. The planning for suf f ic ien t food supply 
based on the maximum u t i l i z a t i o n of the exis t ing cul t ivated land 
and the maintenance of an agronomic balance between agr icu l ture , 
fores t ry and pasture land, human habi ta t ion and means of communica-
t ion emphasize the need of careful land use study of the region. 
In the present work an attempt has been made to study and 
i n t e r p r e t the use of ag r i cu l tu ra l land as i t e x i s t s in the 12 
selected v i l l ages from Kheri, Sitapur and Barabanki d i s t r i c t s . 
I t would have been a more useful work i f the t o t a l survey of a l l 
the ag r i cu l tu ra l land were carr ied out , but due to time and economic 
f a c t o r s , the sampling method was found to .be most purposeful. 
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A number of land utilization maps have been prepared. 
These maps based on field vork show the factual use of the land. 
The total production of the villages has been calculated with 
the help of per hectare yield of various crops grown in the area 
under study. A number of tables have been prepared to assess the 
nutritional standard of the area in terms of calories and eleven 
nutrients for each village. The per head per day supply of various 
edibles obtained from dietary surveys have further been converted 
into different elements of diet and the nutritional status of the 
people has been assessed with the standard requirements of these 
elements. Finally, an attempt has been made to correlate the 
deficiency of any particular element of diet and the prevailing 
nutritional deficiency diseases in the selected villages. 
P A R T - I 
P H Y S I C A L S E T T I N G 
CHAPTER-1 
Structure and Relief of Kheri. Sitaour and Barabanki 
The area comprises the d i s t r i c t s of Kheri, Sitapur and 
Barabanki of Ut tar Pradesh, and s t r e tches from the sub-Himalayan 
Tarai to the cen t ra l p la in of northern Ind ia . I t occupies a 
por t ion of the northern fringe of the Ganga p l a in , which l i e s 
between the s tab le southern Peninsula and the recent ly b u i l t 
Himalayan Chain. Ihe pla in belongs to the recent period of the 
e a r t h ' s geological h i s to ry and has been formed by the d e t r i t u s and 
alluvium brought by the Himalayan r i v e r s in the north and the 
r i v e r s of the Peninsula in the South. The pla in i s 400 kilometres 
wide in i t s broadest pa r t , and i s about 2400 kilometres long. I t 
i s estimated to cover an area of about 640,000 sq. ki lometres . 
The p la in i s general ly known as the depression between 
the Himalayas in the north and the Deccan plateau in the south 
and f i l l e d by the alluvium brought down by the Himalayan r i v e r s . 
The deposit ion of t h i s alluvium commenced a f t e r the f inal upheaval 
of the mountains and has continued a l l through the p le is tocene 
2 
up to the p resen t . Various hypotheses have been put forward to 
explain the geological evolution of t h i s p l a in . 
1. Krishnan, M.S., Geoloav of India and Burm;^ . (Madras, I960), 
p . 573. 
2. Wadia, D.N., Geoloqv of India . (London, 1953), p . 385. 
A well known Austrian Geologist , Eduard Suess considers 
t h a t the trough represents a ' foredeep ' when the Himalayas were 
upheaved from the bottom of the Tethyan Sea. Gradually, the 
r i v e r s of the Himalaya f i l l e d t h i s trough by the d e t r e t u s , althrough 
the p le is tocene period up to the present and formed a l eve l p l a in . 
Sir Sydney Burrard, on the bas i s of geodetic observat ions, 
suggested completely a d i f ferent view of the o r ig in of the depression. 
According to h i s view the Indo-Gangetic depression i s a great sub-
c rus t a l crack or r i f t . The extension of t h i s r i f t from the surface 
far down into the crus t i s about t h i r t y two ki lometres deep which 
has been f i l l e d with alluvium. This view i s not in conformity with 
2 
the geological and geophysical observations. 
Another view considers this region as a sag in the crust 
formed between the northward drifting Indian Continent in the 
south and soft sediments accumulated in the Tethyan as well as 
in the connected basins of the north. The crumpling of the 
3 
sediments resulted in the formation of a mountain syst^. 
The depression perhaps began to form in the Upper Eocene 
and attained its greatest development during the third Himalayan 
Upheaval in Middle Miocene. Since then it has been gradually 
filled up by sediments to form a level plain sloping gently towards 
the sea. 
1. Burrard, S.G,, On the Origin of the Himalaya Mountains, 
Geological Survey of India. Professional Paper No. 12, 
(Calcutta, 1912), p.11 
2. Wadia, D.N. and Auden, J.B., Geology and Structure of Northern 
India, Memoirs of the Geological Survey of India. Vol.73, 
(Delhi, 1939), p.134. 
3. Krishnan, M.S., op.cit. (Madras 1956), p. 529 
4. Krishnan, M.S., op.cit. (Madras, I960), p.573 
of 
On the basis of the character!stic/.Gondwana rocks 
found on the northern rim of the alluvial tract, it is believed 
that its substratum is an extension of the peninsular rocks, 
viz., Archaean gneiss with areas of Vindhyan sediments. Wadia 
and Auden consider that the continuous loading of this trough 
with detritus since the first upheaval of the mountain, may 
have accentuated the sinking of the Archaean floor, but as the 
process of sedimentation kept pace with that of depression, 
2 
these arose the great plain of India. Glennie, introducing a 
note of caution in these assumptions suggests that magnetic 
investigations should yield important results as the rocks of the 
peninsula, bordering the southern edge of the Ganga plain, 
3 
contain minerals capable of magnetic e f f ec t s . 
The accurate thickness of the alluvium i s s t i l l unknown. 
by a 
Thickness up to 600 metres has been ascertainedLboring for 
a r tes ian water. Geologists d i f fe r in t h e i r opinion about the 
th ickness of t h i s alluvium. The deepest bore hole, tha t at 
Lucknow in Uttar Pradesh, i s 407 metres and has not yet touched 
4 
the rock bottom. The geodetic data obtained by the survey 
1. Hyden, H.H., Notes on the Relat ionship of Himalaya to the 
Indo-Gangetic Plain and the Indian Peninsula, Records of 
the Geolo9ical Survey of India . (Calcut ta , 1918), p.274. 
2 . Wadia, D.H. and Auden, J . B . , o p . c i t . , p .128. 
3 . Glennie, E.A., Gravity Anomalies in the Structure of the 
Ear th ' s Crust, Memoirs of the Ggoloaical Survey of India . 
Professional Paper No,27. (Dehra Dun, 1932)7 p .32. 
4. Oldham, R.D., The Deep Boring at Lucknow, Records of the 
Geological Survey of India . Vol.XXIII, p . 263. 
of India in Bihar show that the thickness of the deposits in 
the basins may be of the order of 1800 metres and probably less 
than 3000 metres. According to the aeromagnetic survey of the 
delta of the Ganga in the Bengal« the basement rocks lie at a 
depth of about 5181 metres to 6096 metres. Oldham proves, on 
the basis of the geodetic data, that the Gangetic trough reaches 
a depth of 6096 metres towards its northern edge. By using the 
plain, E.A. Glennie calculates the depth of the alluvium as 1981 
metres, although this figure conforms with geodetic data, it does 
3 
not conform with geological facts. 
Geodetic evidences confirm the generally accepted view 
that the Indo-Gangetic depression is a broad basin, shallow on the 
4 
outer sides and sloping gently inward towards the Himalaya. 
An attempt has also been made from 'body-wave' s tudies 
of shallow earthquakes to determine the c rus ta l s t ruc ture near the 
Himalayan f o o t h i l l s in north India , by Roy (1939) , Mukherjee 
(1942)^, Tandon (1954)^, Chakravorthy and Ghosh (i960) and Chauhan 
1. Krishnan, M.S., o p . c i t . , i960, p . 574. 
2. Oldham, R.D., The Structure of the Himalavas and of the 
Gangetic P la in . Memoirs of the Geological Survey of India , 
Vol. XLII, par t I I (Calcut ta , 1917), p . 82. 
3 . Wadia, D.N. and Auden, J . B . , o p . c i t . , p . 135 
4 . Hyden, H.H., The Himalaya and the Peninsula, Records of the 
Geological Survey of India , Vol.XLIII, par t I I , p .167 , 
5 . Roy, S.C., Mem. Geol. Survey of Ind ia ,73 , 1939, pp.49-74. 
6 . Mukherjee, 5.M., Proc. Ind. Acad.Sci . l6 , 1942, pp.167-175 
7 . Tandon, A.N., Study of the Great Assam Earthquake of August 
1950 and i t s a f t e r shocks, Ind. J . Met. Geophys. 5, pp.95-137. 
and Singh (1965)"^. However, the effect of the sedimentary 
layers was not taken into account by these authors in their 
calculations assuming its effect to be small on crustal thick-
ness. This appears to have resulted in an over-estimate of 
the crustal thickness. 
The Himalayas, like many other ranges, are made 
primarily of sediments accumulated over long geological time 
in the Tethys. The folding of this sea area into Himalayan 
Mountains began during the passage from the cretaceous to the 
Eocene times. Folding and thrusting continued with a climax 
in the mid Tertiary. Upper Tertiary rocks occur on an enormous 
scale forming the low outer most hills of the Himalayas along 
its whole length from the Indus to the Brahmputra constituting 
what is known as the Shiwalik system. This system consists of 
great thickness of detrital rocks, such as coarsely bedded 
sandstones, sand rock, clays and conglomerates measuring between 
2 
4.6 to 5.2 kilometres in th ickness . In the Indo-gangetic p la in , 
the thickness of the alluvium i s unknown, but i t i s ce r t a in ly 
l a r g e . Consequently the low veloci ty sediments alone wil l 
contr ibute considerably to the apparent delays of various waves 
during t h e i r t r ave l through the c ru s t . On these , i t i s necessary 
to take into account the effect of sedimentary l aye rs in the 
ca lcula t ion of c rus t a l s t ruc tu re in t h i s region. 
1. Chauhan, H.K.S., and R.N. Singh, Crustal Studies in Himalayan 
Region, J . of Ind. Geophvs. Un.I I . I . , 1965, pp.51-57. 
2. Wadia, D.N., Geology of India . MacMillan and Co. ,Ltd. , 
London, 1949, pp. 72 and 269. 
The c rus t a l thickness i s evaluated from shallow ear th-
quake data taking in to account the sedimentary l ayer , i t s 
ve loc i ty information obtained from the seismic re f rac t ion p ro f i l e 
shot by the Oi l and Natural Gas Commission near Hoshiarpur 
(31° 32*N, 75° 55'E) in the Punjab p l a in s f o o t h i l l s . 
The Tectonic map of India , reproduced in par t in 
f igure 2 ., gives a huge depth to the Archaen b a s ^ e n t of 4 to 
8 kilometres and more in the Himalayan f o o t h i l l s area. Besides 
several deep wells ( t h e i r approximate locat ion shown in Fig. 2 ) 
have been d r i l l e d in northern India near Hoshiarpur and Janaury 
in Punjab; Mohand in Ut tar Pradesh; Raxaul in Bihar; Rudrasagar 
in Assam, by the Oil and Natural Gas Commission in 'connection 
with t h e i r o i l exploration programme. These wells which have 
been d r i l l e d a t depths varying from 3.6 to 4.9 kilometres reveal 
t h a t the thickness of sediments above the basement rocks in the 
Himalayan f o o t h i l l s i s considerable and perhaps not l e s s than 
4 to 5 ki lometres . 
The Indo-gangetic a l l uv i a l trough i s a region v^ose 
o r ig in and s t ruc tu re are closely connected with the formation 
of the Himalayas. I t i s a t ec ton ic trough formed in front of 
the r i s i n g Himalayan chains . Oianges appear to be s t i l l taking 
p lace at the bottom of t h i s trough, giving r i s e to occasional 
earthquakes. The Sind earthquake of 1819 and the Bihar ear th-
quake of 1914 had t h e i r or ig in in the a l l uv i a l f i l l e d trough. 
1. Roy, B.C., Tectonic Map of India , Ggoloaical Survey of India. 
1963. 

The cause of the seismicity of Himalayan region near Delhi is 
attributed to the southerly advance of the Himalayas, leaving 
the rocks buried beneath the Indo-gangetic alluvium in a state 
of stress. 
It may, therefore, be concluded that so long as the 
average focal depth is assumed to be in the sedimentary layer, 
the total crustal thickness may be in the neighbourhood of 28 
kilometres. As such, the most probable crustal structure in 
the foothills area of northern India, consists of sedimentary 
layer of 6 kilometres, granitic layer 8 kilometres and the 
Basaltic layer of 14 kilometres, thus amounting to a total of 
28 kilometres. 
The alluvial deposits comprising the area of Kheri, 
Sitapur and Barabanki districts of Uttar Pradesh consists of 
sand, silt and clay with occasional gravel beds and lenses of 
peaty organic matter, and may be classified geologically into 
two divisions. First, the Khadar or newer alluvium or sandy 
soil, generally of light colour and secondly, the bhanaar or 
older alluvium which is generally of dark colour and contains 
sufficient amount of Kankars nodules. In respect of their age, 
these deposits correspond with two main divisions of quaternary 
era: Pleistocene and the Recent. Due to the lack of information 
regarding the fossil characteristics of their age, it is difficult 
1. Kaila, K.L., Reddy, P.R., and Hari Narain, Custral Structure 
in the Himalayan Foothills Area of North India, From 'P* 
Waves data of shallow earthquakes. Bulletin of the Seismolo-
Qical Society of America. Vol.58, No.2, pp.597-612; 1968 
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to make any distinction between these two divisions. However, 
the bhanaar land occupies the higher land and is not inundated 
by rivers during floods, whereas the khadar land generally 
stretches along the river basins and is occasionally flooded 
when the rivers are in spate. 
The bhangar land is almost a level plain above the 
flood level of the main rivers and their tributaries. The soil 
is rather dark in colour and generally rich in concretion and 
nodules of impure calcium carbonate locally known as k^nkar. 
The nodules are found at different levels and are of various 
shapes and sizes ranging from small grains to lumps of fairly 
big size. These nodules have formed due to the segregation 
of calcareous materials of alluvial deposits. The kankars are 
used for the construction of metalled road. Medlicott considers 
that the kankar nodules and the calcareous beds have been 
deposited from water containing solution of carbonates of lime 
derived from the older rocks of various kind or else from 
fragments of limestone contained in the alluvium. 
The bhangar area is a very rich agricultural tract 
but there exist numerous patches of land infested with saline 
and alkaline efflorescence locally known as Reh. The Himalayan 
rivers and their tributaries bring salts in solution which 
1. Wadia, D.N., op. cit., p. 391 
2 . M e d l i c o t t , H.B. , & Blandford, W.T., A Manual of t he 
Geology o f I n d i a . (London, 1879) , p . 393. 
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perco la te in the subsoil of the area . The general slope of 
Bhangar land i s one metre to five kilometres and t h i s has led 
to a sluggish movement of ground water as well as to a slow 
movement of the surface water. During the period of monsoon 
r a i n f a l l , the water, percolat ing downward, d issolves the 
soluble s a l t s , which have been accumulated in the sub-soil 
by perco la t ion , and by cap i l l a ry action i t brings them back 
to the surface during the summer months, where they form a 
white ef f lorescent c rus t . Alkaline formation i s explained by 
the fact tha t the dominant cons t i tuent of the old alluvium i s 
clay and sodium clay, which react ing with l^qnk,ar nodules, i s 
turned into calcium clay and l i b e r a t e s sodium carbonate. 
As compared to the bh^ngay land, the khad^y land 
occupies lower l e v e l . The khad^y land i s confined to the 
flood plain of the r i v e r s and i s l i a b l e to inundation during 
f loods. The low leve l of the khadar i s in conformity with the 
general p r inc ip le tha t as a r i v e r becomes older in time, i t s 
deposi t s become progressively younger, and i f the bed of the 
r i v e r i s continuously sinking lower, the l a t t e r deposi ts 
occupy a lower posi t ion along i t s basin than the e a r l i e r 
depos i t s . 
1. Auden, J .B. & Roy, P.C. , 'Report on the Sodium Salt in 
Rfih in the U.P. , 'Records of the Gt»ological Survey of 
India . Professional paper No.l , ^Calcutta, 1942), p . 3 . 
2 . Wadia, D.N., op. c i t . , 1961, p . 394. 
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The khadar lands owe their origin to the bhangar 
lands through the erosive action of the rivers. The bhangar 
lands are subjected to erosion by the changes in the direction 
of the meandering river channels. The khadar land occupies a 
belt of varying width along the rivers of the Ghaqh^r^. the 
Sharda and the Gumti. The khadar of the Ghaghara and the 
Sharda rivers differs from that of the Gumti in the nature of 
deposits; the deposits of the former are predominantly sandy 
and sandy loam while that of the latter consist of silt and 
clay. The surface feature of the khadar along the course of 
Ghaghara is scoured by irregular depressions indicating the 
old courses of the rivers; some of them resemble almost the 
tributary valleys and others survive as narrow lakes. Very 
often the high floods in Ghaghara leave coarse sand deposits 
which are not useful for agricultural purposes. But the 
floods in the Gumti generally prove useful to the cultivators 
in the lowlands, even if it destroys the standing kharif crops, 
because it deposits a layer of fertile silt vi^ ich increases 
the production substantially and thus compensates for the loss 
of destroyed kharif crops and also increases the yield in the 
successive years but a flood in the Ghaghara is certainly 
undesirable as it is injurious to the standing crops as well 
as the soil. 
Drainage 
The slope of land is the true index of the character 
of the drainage pattern. Except the Ghaghara and Sharda, 
which flow more or less in a straight course, all the rivers 
14 
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in the area have a tendency to flow in sinuous courses 
across the p la in , forming meanders and ox-bow lakes . The 
courses of the r i v e r s and t h e i r t r i b u t a r i e s general ly follow 
the general slope of the area. There are numerous perennial 
and non-perennial r i v e r s , t ravers ing the region from north-
west to south-eas t . All these r i v e r s of t h i s region belong 
to Gangetic system. Ghaghara, Gurati and Sarda are the main 
t r i b u t a r i e s . The Ghaghara and Sarda have t h e i r sources in 
the snowy caps of the Himalayas while o thers r i s e from the 
lakes on the p l a in . The minor streams of the area are 
seasonal in nature and t h e i r discharge var ies from almost 
nothing in the hot season to thousands of cubic feet per 
second during the r a i n s . Their beds may remain, dry for 
months and then may be flooded for a few days in the year, 
A study of the a c t i v i t i e s and behaviours of these r i v e r s i s 
of great importance especia l ly in an area vrfiere agr icu l tu re 
forms the mainstay of the economy and canal i r r i g a t i o n i s the 
chief source of a r t i f i c i a l water supply. I t w i l l , therefore, 
be worthwrtiile to understand the nature of the pr inc ipa l 
r i v e r s in some d e t a i l . The surface drainage may be studied 
under two heads: the r i v e r s and the l akes . 
The northern pa r t of the Kheri d i s t r i c t i s well 
known as the Tarai , where marshes, swales, bogs, l akes , 
' t a l s ' and sluggish streams and underground water 
! • XaLa*. Tal i s a loca l term given to the lakes v^ich owe 
t h e i r or ig in to the f luv ia l action and are not connected 
with the r i v e r s . 
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and the high-water t ab l e give i t a ve r i t ab l e character of a 
ha l f sol id and hal f l iqu id passive surface wrfiich provides 
numerous d i f f i c u l t i e s to means of communication. The t a r a i 
streams are marked by t h e i r meandering courses especia l ly in 
the upper reaches with numerous channels and ox-bow lakes with 
obstructed cross-drain age. 
The Ghaahara;- The Ghaghara r i s e s in the Tibetan mountains 
where i t i s known as Karnal i . The r i v e r in i t s upper par t 
cons i s t s of the two r i v e r s , the Kali and the Karnali v^ich 
jo in at Bahramghat and have been renamed as Ghaghara in the 
p l a i n . Karnali r i s e s in the Glaciers of Mapchachungo, north-
west of Takla-kot, and dra ins the western and southern flanks 
of mountain Gurla Madhota (7,728 metres) . After cut t ing a deep 
and picturesque gorge in the cent ra l Himalayan range, i t flows 
in a wouth-westerly d i rec t ion and cuts the Mahabharat range, 
draining the area to the west of Dhaulagiri (8,168 metres) . The 
Karnali en ters the region in the extreme nor th-eas tern corner, 
a f t e r passing through the 9i ishapani picturesque gorge in 
Siwalik h i l l s with a p rec ip i tous side of 600 metres high and 
through a s e r i e s of five r ap ids . The maximum flood discharge 
of Karnali i s about one mil l ion cusecs. 
1. River Ghaghara was formerly known as Gogra which i s 
corrupt word of Ghaghara meaning r a t t l i n g or laughing. 
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The rising place of Kali river is Milan Glacier 
where it is known as 'Goriganga'. Dharma and Hissar are the 
two major tributaries of Kali. However, after emerging into 
the plains at Barmdeo, it finally joins the Karnali at 
Bahramghat, from where Kali and Karnali have been renamed as 
Ghaghara. The catchment area of Ghaghara (53354 sq. kilometres) 
is even greater than the combined catchment areas of Ganga 
(23,050 sq. kilometres) and the Yamuna (11,605 sq. kilometres) 
while th§ discharge of the Ghaghara is one and a half time 
greater than that of the Ganga. 
The Ghaghara, flowing in a sandy bed towards south 
and southeast enters the plain with an enormous amount of 
coarser material and this accounts for the widespread occurrence 
of sand bars in its bed. These sand bars divide up the river 
into a number of channels which, however, reunite in the main 
bed of the stream. The meandering of the river has been much 
obscured due to the formation of these sand bars and it is for 
this reason that the river appears to flow in a straight course. 
The presence of high bank on Sitapur side and the existence of 
a wide stretch of lowlying alluvial land, intersected by 
numerous channels and water courses, suggest that the Ghaghara 
1. Hyden, H.H., Burrard, S.G., and Heron, A.M., *A Sketch of 
the Geography and Geology of the Himalaya Mountains and 
Tibet. Part III. (Delhi. 1934). p. 175. 
2. The 'Yamuna' was formerly known as Jarauna. 
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was formerly following a course which lay much further to the 
northeast. 
It flows in a wide and sandy bed and its course is 
liable to frequent changes. Ghaghara runs near the eastern 
boundary of the Sitapur district. On many places the river 
has split into more than one channel. About a hundred years 
back, the river flowed along the eastern boundary of the 
district; but today it has receded three to five miles east-
ward into district Bahraich leaving an old firm bank which is 
visible even today. Owing to shifting course, the Ghaghara, 
when in spate, causes great havoc by wiping out village after 
village that comes in its course. From time to time, large 
tract of land is transferred either to the left or the right 
banks rendering the total area of the district subject to 
incessant variations. There has been a dimunition of 49.4 sq. 
kilometres in the district of Bahraich since 1951 to 1961. 
The district lost 8 villages with an area of 77.4 sq. kilometres 
to Kheri and Sitapur districts and gained only four villages 
with an area of 28.0 sq. kilometres from the districts of 
Barabanki and Kheri. 
The width of the river fluctuates a great deal. It 
ranges from three to four kilometres at many places owing to 
the tendency of the river to change its course from time to 
1. District Census Handbook. Uttar Pradesh, 1961, Bahraich 
district (Allahabad 1966), p. 5. 
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t ime. The Government has introduced a custom known as 
'Balpanchi t ' whereby revenue r en t s are payable only to the 
actual area under cu l t iva t ion and the ren t of the land i s reduced 
whenever a piece of land i s affected by waterlogging for more 
than five yea r s . 
The Chauka (Sarda) a t r i bu t a ry of Ghaghara i s more 
important in the eastern pa r t of the d i s t r i c t of Si tapur. The 
Kewani a t r i bu ta ry of Chauka r i s e s in a j h i l in the d i s t r i c t 
Kheri and a f te r a southeaster ly course through pargana Biswan 
jo in s the parent r i v e r s at i t s r i gh t bank in Tahsil Sidhaul i . 
The Ghuggra which i s a t r i bu t a ry to Kewani r i v e r i s perennial 
stream and ca r r i e s a good deal of water and i s f a i r l y wide and 
deep. Then the Ghaghara enters in Barabanki d i s t r i c t forms the 
eastern boundary of the d i s t r i c t throughout the e n t i r e length. 
The remaining r i v e r s belong to the great system w^ich develop 
in to Ghaghara. The 'UL' r i v e r , which flows from the north-west 
to the south-east through the western side of the Kheri d i s t r i c t , 
i s a r i v e r of considerable dimension. I t r i s e s in the se r ies of 
swamps in Pargana Puranpur of the P i l i b h i t d i s t r i c t . During the 
cold and hot season the r i v e r i s almost dry but in r a ins i t 
swells to a la rge volume. 
The Guml^ i — Gumti i s the important perennial r i v e r of t h i s 
region, which r i s e s in the P i l i b h i t d i s t r i c t s and appear in 
the upland of the d i s t r i c t of Kheri and flows r i gh t across the 
Muhammadi Tahs i l . This r i v e r i s ex t ra -o rd ina r i ly to r tuous . 
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The bed of the r i v e r i s deep and i t s channel i s well-
defined. But the stream has a low veloc i ty which never exceeds 
four miles even in times of flood due to the gent le slope of 
the p l a in . During the ra iny season the width of the stream 
exceeds five kilometres while in the hot weather i t i s not more 
than 75 metres . On many places along the bank of the r i ve r 
there may be found narrow s t r i p s of a l l u v i a l land, but they are 
of l i t t l e value for cu l t i va t i on , as the r i v e r brings l i t t l e s i l t 
but much sand during high flood. 
The r i v e r receives on i t s r igh t bank two small t r ibu-
t a r i e s known as the 'Chhuha' and Unchhuha na l a s . To the east 
of the Gumti flows the r i v e r 'Kathna' vrfiich r i s e s in the Moti 
j h i l in the Qiahjahanpur d i s t r i c t and enters the Kheri d i s t r i c t 
near Mailani . The Gumti en te rs the d i s t r i c t of Sitapur in a 
tor tuous course over a considerable d is tance along the western 
pa r t of the d i s t r i c t . The val ley i s considerably broad in the 
north and narrow in the centre in the d i s t r i c t of Si tapur . The 
banks are high, undulating and sandy broken here and there by 
rav ines . In the d i s t r i c t of Sitapur the Gumti receives two 
2 
t r i b u t a r i e s 'Kathna' and ' S a r a i n ' , and then enters the 
d i s t r i c t Barabanki near Bhojpur v i l l age and forms the boundary 
1. D i s t r i c t Gazet teers , Kheri, Vol.XLVII, 1903, p .14. 
2 . D i s t r i c t Gazet teers , Si tapur , Vol.XLVII, 1926, p.12 
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between Barabanki and Lucknow. It has a narrow bed with steep 
banks.^ In the rains it frequently rises in flood w^ iich in 
their wake leave fertile silt deposits of clay. Sometimes, 
the deposit takes the form of loam sand which almost make the 
fields unfit for cultivation. 
The Sard a — The Sarda river rises in the snow clad ridges of 
the Himalayas on the borders of Tibet. In its upper reaches 
Sarda is known as Chauka river. It has a shallow bed with sandy 
banks and sometimes it flows approximately at the surface level. 
From time to time the river changes its course and is highly 
unpredictable. Flowing through a sandy bed towards the south 
and southeast it enters in the plain with an enormous amount 
of coarse material and accounts for the widespread occurrence 
of sand bars in its bed. These sands bar divide the river into 
a number of channels, which, however, reunite in the main bed of 
the stream. It flows in a wide and sandy bed. The Sarda vrfien 
in spate causes great disaster to agricultural land by depositing 
sands over it. From time to time good agricultural lands in 
large tracts have been transformed into sandy lands. The width 
of the river course fluctuates a great deal and ranges from 
two to three kilometres. 
The river has many tributaries: 'Samli' and 'Soti' 
(Jasoi) are the main tributaries. 
1. District Gazetteer, Barabanki, VolXLVIII, 1903, p. 11. 
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The Kalvani — This i s the t r i bu t a ry of the Gurati r i v e r which 
r i s e s in the s t r ing of j h i l s in the north west corner of the 
Pargana Kursi. I t i s also fed by some smaller streams. In 
dry season the Kalyani i s a mere thread of water confined 
between steep banks, but during the season of ra ins i t i s subject 
to heavy floods. 
The Reth — Another notable t r i bu t a ry of the Gumti i s the 'Reth' 
r i v e r which i s only confined to Nawabganj Tahsil (Barabanki). 
I t r i s e s in a chain of j h i l s in the Mahona Pargana of Lucknow 
and flows along the western boundary of the Barabanki d i s t r i c t . 
I t then turns southeast and flowing through Dewa and Satrikh 
i t j o ins Gurati at Karimabad. 
This r ive r flows between the steep and rugged banks 
broken by innumerable rav ines . 
The Ul — The Ul r i ve r which flows from the north west to 
the southeast through the centre of the Kheri d i s t r i c t i s a 
r i v e r of considerable dimensions. I t r i s e s in the se r i e s of 
swamps in the P i l i b h i t d i s t r i c t . During the cold and the hot 
weather season the r i v e r i s almost dry but during the r a in s i t 
swells to a la rge volume. This r i v e r has a number of t r i b u t a r i e s 
and smaller channels. 
1. D i s t r i c t Gazet teers , Barabanki (Allahabad 1903), p . 13. 
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LaKes 
Lakes form an important feature in the surface drainage 
of t h i s area. On the bas i s of t h e i r o r ig in they can be divided 
in to two groups. In the f i r s t group are included those lakes 
which owe t h e i r o r ig in to the f luvia l action of» the r i v e r s and 
t h e i r t r i b u t a r i e s in changing t h e i r courses but most of them 
remain connected with these r i v e r s by small channels. These lakes 
provide a kind of rese rvo i r fpr the surface drainage. The rain 
water by seasonal drainage l i n e s gradually escapes from these 
lakes into the r i v e r s so tha t the drainage of the neighbouring 
areas i s not deranged as long as the r i v e r s themselves do not 
a t t a i n flood l e v e l s . 
The second type of lakes are those which are formed by 
the na tura l depressions in which the surface water co l l ec t s 
during the season of r a i n s . These lakes form extensive lagoons. 
The most important type of lake in t h i s category i s 'Baghar ' . 
Even during the dry season i t covers more than five square 
ki lometres . Such lakes are not connected with r i v e r s but some-
times they represent an i l l - d e f i n e d l i n e of drainage v^ich 
develops in to stream in years of abnormal r a i n f a l l . 
In the d i s t r i c t of Barabanki lakes are numerous 
throughout the d i s t r i c t and a considerable area of each pargana 
i s under water. The parganas having the l a rges t number of lakes 
1. *Pargana* i s the smallest adminis t ra t ive sub-division 
of a d i s t r i c t . 
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are Daryabad, Fatehpur, Dewa and Rudauli. In the year 1902 there 
were 6.2 per cent^ of the total area of the d i s t r i c t under lakes 
but some of the shallow depressions have been reclaimed and 
converted into f e r t i l e lands. These lakes, however, are of 
considerable value for fishing purposes and also for the growing 
of waternuts. 
PHYSICAL DIVISIONS 
Physiographically, the whole area of Kheri, Sitapur 
and Barabanki d i s t r i c t s represents almost a l eve l p la in and i s 
remarkably homogeneous in charac ter . I t has a gent le slope 
towards south-east and i s drained by several perennial and non-
perennial r i v e r s . The physical features to a great extent , are 
control led by the r i ve r val leys and therefore , any change in 
the monotonous topography of the land i s mainly associated with 
the change in the course of these r i v e r s . However, on the basis 
of the surface drainage, and r e l i e f features the region can be 
divided in to the following d iv i s ions : 
(1) The Tarai (4) The Uplands 
(2) The Khadar (5) .The Trans-Gumti Plains 
(3) The Lowlands 
1. District Gazetteers, Barabanki, 1903, p. 15. 
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( i ) The Tarai ~ The Tarai (meaning 'moist l a n d ' ) , i s a low marshy 
s t r e t c h , infes ted with reeds, t a l l grasses and scrub fores ts 
and numerous water channels. This region i s a continuation of 
the t a r a i be l t of Nepal. I t occupies a be l t of about 25 to 30 
kilometres wide. The t a r a i i s e s sen t i a l l y a t r a c t of the vast 
Ganga Pla ins and i s a product of the p le is tocene and sub-recent 
a l l u v i a l deposit ion which commenced af te r the f inal upheaval of 
the Himalayas. The geography of Tarai i s concerned more with i t s 
hydrography than i t s topography. Water i s found everyv\diere. The 
presence of marshes, bogs, lakes , ' t a l s ' and numerous sluggish 
streams and high-water tab le make i t inhospi table for human 
hab i t a t ion and put l im i t a t i ons to ag r i cu l tu ra l opera t ions . I t i s 
a low lying leve l pla in with s l i gh t undulations here and the re . 
The general slope from north-west to south-east i s very s l ight 
and i s hardly more than 0.5 metre per ki lometre. 
The t a r a i streams are marked by t h e i r meandering courses 
espec ia l ly in the upper reaches with numerous channels and ox-
bow lakes; obstructed cross drainage. The run-off in the Tarai 
i s checked by t a l l grasses and patches of fo res t s . The courses 
of the t a r a i streams are often blocked with fal len t r ees and 
over-hanging branches. Therefore, in high floods the velocity 
i s g rea t ly diminished by t h e i r presence. Owing to the high le> 
of water - tab le (2 to 3 metre) the soi l i s almost saturated with 
1. Hutton, C.H., "Report on the Tarai Canals", 1901, p. 5. 
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moisture and it has been well stressed that the real problem 
of the region is not surface drainage but sub-soil drainage. 
The whole of tarai, being low, is frequently flooded 
during the wet monsoon months. In the north, innumerable torrents 
bring down quantities of sand and silt but further south swamps 
are frequent and the soil is silty clay broken by insignificant 
patches of loam. This tract is highly suited for the cultivation 
of transplanted rice. If the rice crops in any year fails, it 
causes great distress because the area devoted to the other crops 
is so small that it cannot produce sufficient foodgrains for the 
requirement of the cultivators. 
The tarai has been notorious for its unhealthy climate, 
probably due to its exceptionally bad quality of water, the 
proximity of forests, the uncleared land, the high water table, 
the heavy rainfall, and bad drainage. It has been popularly 
known as a land of 'penal settlement' because of its malarial 
climate which is characterised by excessive heat and humidity, 
particularly during the rainy season. The debilitating climatic 
factor has stood in its way of progress and has been responsible 
for its underdev eloped economy and cultural stagnation in no 
small measure. In recent years, however, efforts have been made 
to improve its drainage, disinfect the breeding grounds of 
mosquitoes and ameliorate the climate in order to make it suitable 
for human habitation and bring more and more areas under cultivation, 
i. Report on the Tarai and Bhabar Development Committee, 1947, 
p. 16. 
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2. The Khadar; — Along the banks of the r i v e r s of Ghaghara, 
Sarda and Gutnti, Khadar t r a c t i s formed by the deposi ts of sand 
and s i l t which occupy a , t r a c t of varying width. During the ra ins 
a considerable area of the l^hadar land turns in to swamps or i s 
ac tua l ly submerged under water while during the cold dry season 
the surface becomes dry but the water can be found by digging a 
few fee t . 
In the khadar so i l sands are found along the r ive r 
banks and s i l t or s i l t y clay are deposited in the shallow 
depressions. The sub-soi l i s sand on which a crust of a l luv ia l 
loam of varying thickness has been deposited. Sandy so i l s are 
general ly found in the Ghaghara Valley while the Gumti Valley i s 
character ized by deposi ts of s i l t s and mud which are f e r t i l e and 
product ive. The deposi ts in the khadar of the Sarda Valley are 
s imilar to tha t of the Ghaghara Valley. The dis t inguishing 
feature of the deposi ts of the Gumti khadar i s the high moisture 
content of the so i l while the khadar so i l of Ghaghara and Sarda 
have l e s s moisture content and general ly Rabi crops suffer from 
deficiency of surface moisture. 
The khadarsoi ls are l i g h t to ash grey in colour and 
are l e s s productive as compared to the so i l s of Bhanaar land. 
The kharif crop i s usually vulnerable to floods, v\^ile the rabi 
crops may suffer from the deficiency of surface moisture in the 
khadar so i l owing to the preponderance of sand. The agr icu l tu ra l 
economy of the khadar i s much influenced by r i v e r ac t ion. 
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Sometimes a river may claim a piece of fertile land by cutting 
a channel through it, and at other times it may deposit a layer 
of fertile silt on what was formerly poor soil. 
3. The Trans-Gumti Plains; — This tract includes that portion 
of the Barabanki districts which lies to the south of the river 
Gumti as well as those parts of the Kheri district which are 
situated to the west of the Gumti river. 
Although, these tracts are separated by the uplands 
of the Kheri and Barabanki districts, both the tracts possess 
similar geographical characteristics. Both these tracts consist 
of level plain with a gentle slope. The soil is predominantly 
sandy loam with little difference in the cropping pattern. The 
area generally does not suffer from waterlogging. There is hardly 
any lake worth the name. In both the tracts the banks of the 
river Gumti are high and as a result the river hardly overflows 
its banks in years of excessive rainfall. But the southern tract 
which comprises Barabanki district, the bank is highly eroded 
and is marked by ravines. 
The water table in the rainy months averages between 
6 to 8 metres whereas in the dry months, it varies between 8 and 
10 metres. In northern tract of Kheri district, broadcast rice, 
maize, millet and pulses are grown in the kharif season and 
barley, wheat mixed with barley, peas with gram are cultivated 
in the rgbi season, whereas the principal crops of the southern 
tract of Barabanki district are maize, millet and pulses in the 
kharif and barley, peas and wheat and gram in the rabi season. 
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4. The Uplands; — The area comprising the d i s t r i c t s of Kheri, 
Si tapur and Barabanki i s well marked by high lying lands which 
l i e to the east of the r ive r Gumti and i s loca l ly known as 
'Uparhar*. 
The land lying to the east of the 'Ul ' r i v e r in the 
Kheri d i s t r i c t i s known as 'upland' and i t i s the r i ches t par t 
of the d i s t r i c t s . In the d i s t r i c t of Si tapur and Barabanki the 
high lying land i s found from the bank of the Gumti to the eastern 
bank of the Sarda r i v e r . 
The area i s not drained by the numerous r i v e r channels. 
Gumti, Kastha, Sarain and Kalyani are the main r i v e r s of th i s 
region. Except the Gumti, a l l the r i v e r s are seasonal and 
consequently the land i s free from d i sas t rous floods. On many 
p laces , especia l ly in the south eastern par t of the Barabanki 
d i s t r i c t s and along the boundary of the Lucknow, Fyzabad and 
Sultanpur d i s t r i c t s , lakes are numerous. In sp i t e of these lakes 
there are numerous depressions where the so i l i s clayey or clayey 
loam. During the ra iny season these depressions overflow and 
affect the adjoining lands . 
A major port ion of t h i s area cons is t s of level plain 
marked by s l i gh t undulations of the in t e r f luves . The t r ac t i s also 
devoid of fores t s and large l akes . A subs tan t ia l proportion of t h i s 
t r a c t i s productive and under cu l t iva t ion but along the r i v e r banks 
i t i s cut up by rav ines . The pla in has a gent le slope and i s 
generally from north west to south eas t . 
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The so i l i s loamy but i t va r ies from clayey loam to sandy 
loam. On the high lying areas the so i l i s sandy and sandy loam, 
while along the banks of the r i v e r s i t becomes sandy. Clayey soi l 
occurs in depressions. Owing to the occurrence of numerous lakes 
in the south, the so i l i s well i r r i g a t e d . "The t r a c t i s an excep-
t iona l ly r ich one, r ich in produce, r ich in character of i t s actual 
c u l t i v a t o r s , and r i ch in na tura l i r r i g a t i o n " . 
Alkaline and sa l ine s o i l s occur in small patches in the 
west of the centra l portion of the t r a c t . 
5 . The ],o\'vlq[nds; — The t r a c t i s found along the r i ve r bank of 
Ghaghara formed by numerous r i v e r channels. Almost the whole area 
i s l i a b l e to be ^wept by r i v e r s . The general slope of the area i s 
gen t le and occurs from north-west to south eas t . In the north the 
tra<,t i s wide but in the south i t almost disappears near the 
southern boundary of the d i s t r i c t of Barabanki. The t r a c t i s 
i n t e r s ec t ed by numerous r iver channels and depression and i s flooded 
during the r a i n s . Kauriala, Chauka, Dahawar are the main r ive r s of 
the t r a c t , and during the rainy months kharif crops are often 
damaged by the overflowing of the r i ve r s and severe waterlogging. 
The v i l l ages are located on the highest ava i lab le spots vrfiich are 
ra i sed by the frequent subsidence of the mud hu ts . The presence 
of Vihau' or tamarisk jungle helps in weakening the force of the 
water current and also a r r e s t s the loose p a r t i c l e s of sand. 
1. D i s t r i c t s Gazetteers of the United Provinces, Barabanki, 
Vol.XL, 1905, Allahabad, p . 5 . 
32 
The water table is relatively close to the surface 
compared to the uplands and ranges between three and five metres 
in the north and varies from four to six metres in the south 
0 f the tract. 
The soil of the tract is clayey and clayey loam. The 
rivers make deposits of fresh silt which is used for the culti-
vation of rice. Sometimes owing to the saturation of the soil 
the crops are badly affected. In the lowlands where the water-
logging is a permanent feature, the soil is predominantly stiff 
clay. 
Chapter I I 
:LIMATE 
The d i s t r i c t s of Kheri, Sitapur and Barabanki experience 
a sub- t ropical monsoon type of climate which i s character ised by a 
seasonal rythm produced by the southwest and nor th-eas t monsoons. 
The reversal of the prevai l ing winds takes place regular ly twice in 
the course of the year. The wind of the continental or ig in v\rfiich 
blow from west to east and covers the period of November to middle 
of June and i s known as dry monsoon while in the other par t the winds 
are oceanic and blow from east to west and cover the period of middle 
June to the middle or end of October. 
On the bas is of the d i rec t ion of winds the year can be 
divided in t^AAD seasons, i . e . , the season of the nor th-eas t monsoon 
and the season of south-west monsoon. The d i rec t ion of wind i s 
generally from north-west to south-east in the nor th-eas t monsoon 
season, and from south-east to north-west during the south-west 
monsoon season. But taking the d i rec t ion and the nature of the winds 
in view, the terms dry monsoon and wet monsoon are appropriate . 
The season of south-west monsoon or the wet monsoon l a s t s 
from June to the middle or the end of October. The wet monsoon 
commonly known as rainy season and i s influenced by the humid winds 
of oceanic o r ig in , and i t s main c h a r a c t e r i s t i c s are cloudy weather, 
heavy r a i n f a l l , and high r e l a t i v e humidity. 
The nor th-eas t monsoon or dry monsoon extends from November 
to the middle of June. This period i s character ised by the dry winds 
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of continental or igin and i s marked by extremes of temperatures, 
c lear skies , and low humidity. 
The dry monsoon period can be divided into t'vo seasons: 
cold weather season and hot weather season. The cold weather season 
extends from November to February while the hot weather season l a s t s 
from March to mid-June. But on the basis of the cha rac t e r i s t i c s of 
the monsoon, the Indian Meteorological Department has divided the 
year into four seasons v iz . cold weather season, (December to 
February); hot weather season (March to mid-June); the season of 
r a i n s , (mid-June to September); and the season of r e t r ea t ing monsoon 
(October and November). But keeping in view the d i s t r i c t s of Kheri, 
Sitapur and Barabanki, a more convenient divis ion of the year may 
be as follows — 
( i ) The cold weather season (November-February) 
( i i ) The hot weather season (March-mid-June) 
( i i i ) The season of ra ins (mid-June-October) 
The cold weather season corresoonds to the period of 
£abi season - the crops of t h i s season requi re l e s s water than 
the Kh3rif season 'vhich corresponds to the season of r a in s . 
The word monsoon, derived from the Arabic 'mausim' in i t s funda-
mental meaning, based simply on day-to-day experience, designates 
the seasonal surface a i r c J r ren t s reversed from summer to winter. 
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( i ) The Jxj.ld Jie.a.ther _Sea.sg.n 
This season i s character ised by the r e t r ea t ing of 
monsoons. The south-west monsoon in the month of November r e t r e a t s 
and the region comes gradually under a hi jh pressure be l t ^vhich 
extends from north-western India and cover the whole of the plain 
owing to low temperatures. The prevai l ing eastward direct ion of the 
wind i s determined oar t ly by the pressure d i s t r i bu t i on and par t ly 
by the trend of Himalayan r e l i e f . In t h i s season owing to the 
prevalence of ant i -cyclonic subsident a i r over the sub-continent, 
2 
the veather elements are feeb les t . 
The cold weather season begins with a considerable f a l l 
in temperature both in night and day. But the night temperature 
f a l l s more rapidly than the day temperature. During the day clear 
sky permits free inso la t ion while in the night , there i s rapid 
rad ia t ion , with the r e s u l t the nights are cool whereas the days 
are comparatively warm. The mean monthly temperature in November 
i s 21.5°C at Barabanki and 20.5°C at Sitapur and 2i°C at Kheri 
(F ig .7 ) . The mean maximum temperatures of November at the respect ive 
s t a t ions are 27.5°C, 25.5°C and 27.5°C resoec t ive ly , while the mean 
minimum temperatures in the same month for the same s ta t ions are 
i0.5°C, 9.5°G and iO.O°C respect ive ly ( f i g . 8 ) . The month of 
1. iMean Pressure and Prevail ing ./inds: Cljmatoloqical Atlas 
For Airman (Poona, l'^43), p. 43. 
2. Tre ;artha, 3.T., The Ear th ' s Problem Climates, (London, 1962), 
o. 153. 
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December experiences a further decrease in the mean monthly temperature 
by about 4 to 5°C and the days become less warm whereas the nights 
become colder. The coldest month of the year i s January \f\rfiich records 
the lo-.'^est temperature of the year. The mean monthly temperature in 
January i s i7,0°C at Barabanki and l6.0°C, 15.5°C at Sitapur and 
Kheri respec t ive ly . In December and January frost i s not uncommon 
but fiardly so severe as to damage the crops. In these months heavy 
mist or fog, loca l ly kno'/vn as Kojir^ often occurs at night and l a s t s 
u n t i l the ear ly hours of the morning. 
There i s a considerable r i s e in temperature in the month 
of February but the month remains colder than November. Temperature 
begins to increase slowly but the pressure and the veloci ty of the 
wind remains almost the same as in the month of November. The surface 
winds become r e l a t i v e l y weak and coincide with the establishment of 
Vi/esterlies over north India. This phenomena i s the r e su l t of the 
orograohic act ion. Thig'Himalayan arch throws back the higher polar 
currents over the Ganga plain and checks the polar a i r of lower s t ra ta 
from penetrat ing southward. 
The cold weather season i s character ised by c lear skies , 
br ight sunny weather, low humidity and low temperature. On the whole 
the weather remains very fine and pleasant during t h i s season. 
• 
Due to the continental or igin of the a i r and low temperature 
on the surface, evaporation ioes not take place and i t r e s u l t s in the 
1. Pedelaborde, P . , The i\bnsoon. Translated by Clegg, M.J., (London, 1963), p.135. 
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low humidity of the a i r . The a i r remains dry in t h i s season. 
The season i s l a r g e l y r a i n l e s s except for the small amount brought 
about the cold veather s torms. The sky remains remarkably c l e a r 
over most of the area where c loud ines s i s no more than t^MD-tenths. 
But the only except ion to the p r e v a i l i n g f i ne weather i s the 
occur rence of cold weather storms during the months of December, 
January and February. These dep res s ions with moderate r a i n f a l l 
pass through t h i s a rea . Some of t h e s e dep re s s ions o r i g i n a t e in 
the Medi terranean area and a few come from as fa r d i s t a n t as the 
A t l a n t i c . The b e l t they fol low i s the zone favourable for 
f r on toqens i s between the cold high p r e s s u r e of Cen t ra l Asia and 
warm s u b - t r o p i c a l a n t i - c y c l o n e on the sou th-wes t . ~ The approach 
of the depress ion i s he ra lded by the appearance of high c louds , 
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movement of a i r from south , and the r i s e o f a i r t empera tu re . Thus 
cyc lon ic r a i n f a l l i s preceded by a varm c l o s e weather with l i g h t 
sou the r ly o r e a s t e r l y winds and i s followed by a cons ide rab l e f a l l 
of t empera ture and s t rong and cool wes te r ly winds. The cloudy 
weather normally l a s t s a day o r so and i s followed by c l e a r s k i e s . 
During the months of cold weather season, g e n e r a l l y the average 
number o f r a i n y days does not exceed more than two, but whenever 
the damp cloudy weather p e r s i s t s , i t produces v a r i o u s p l a n t 
1. -tfalker, 3 . T . , The Cold ;tfeather Storms of Northern I n d i a , 
Memoirs of t he Indian Meteoro log ica l Deoartment. Vo 1.XXI, 
P a r t VII , p . 4 . 
2. Kendrew, 'KY.C., The Climate of the c o n t i n e n t s , (Oxford, 1961), 
p .158 . 
3 . Ramdas, L.A., Cold weather and F r o s t s . Ind ian Farming, V o l . 1 , 
(New Delh i , 1940), p . 5 3 1 . 
4 . r4)nthly and Annual Normals of R a i n f a l l and Rainy Days, Memoirg 
of the Indian Meteoro log ica l Department. Vol.XXVII, o a r t IV 
(Delhi 1949), pp .152 . 
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diseases which have an adverse effect on crops, and especial ly the 
flower of mango groves i s damaged by a disease loca l ly kno\<vn as 
' L a h i ' . 
In the l a s t months of the season, with the increasing 
heat of the sun, a strong local and thermal effect i s added to the 
western dis turbances, with the r e s u l t tha t thunder storms, h a i l -
storms, ani occasional ly tornadoes make t h e i r appearance. I t brings 
r a in , the amount of which depends on the dynamics of the depression 
and the geographic exposures. 
The t o t a l amount of r a i n f a l l caused by the winter 
depression i s small which does not exceed more than an inch at a 
time. The main c h a r a c t e r i s t i c s of t h i s r a ins are small, i r r egu la r 
and sooradic. I t i s loca l ly heavy where the thunder storms are 
associated with dis turbances. The average monthly r a in f a l l i s 
shovjn in f i g . 9 . I t i s obvious tha t the amount of r a i n f a l l i s not 
considerable and d i f fe rs from place to place, but whenever a heavy 
winter and spring r a in f a l l i s received,, the summer r a i n f a l l as a 
ru le i s usually suspended for a considerable pe r iod . " This r a i n f a l l , 
though small in quant i ty , i s highly benef ic ia l to the winter crops 
as i t comes at a time when the p lants are flowering. The effect ive-
ness of the r a i n f a l l i s further increased by the prevai l ing low 
temperatures. During t h i s season sometimes hailstorms occur. The 
ha i l storms in the p la ins of Uttar Pradesh fa l l in very l imited 
patches and seldom l a s t for more than fifteen to twenty minutes, 
1. Tre-.vartha, 3.T. , op. c i t . (London, I962) p. 156. 
2. Blanford, H, F., Climate and Y/eather of India . Cevlon and Burma (London, 1889), p.80. 
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but they simultaneously occur at places remote from each other in 
long narrow b e l t . This hailstorm causes l i t t l e damage i f i t occurs 
-at the early period of the cold weather season but a considerable 
damaige to the crops i s done when i t occurs at the ' t ime of flowering 
of crops and when the grains are immature. The area affected by t h i s 
unfortunate na tura l d i sas t e r i s very small and even within t h i s area 
the damage i s far from uniform. I t s effect var ies enormously from 
f ie ld to f ie ld; one field may be seriously effected while the crops 
in the o the r s , only a few yards away, may escape almost untouched. 
The month of February experiences a l i t t l e change of weather 
except for an increase in temperature,but by the end of th i s month 
hot weather season begins with rapid increase in temperature as the 
sun moves northward. 
( i i ) The Hot Weather Season: 
With the gradual northward movement of the sun, temperature 
r i s e s abruptly and the atmospheric pressure f a l l s over the heated 
3 land but the sub- t ropical ant i -cyclonic ce l l p e r s i s t . This hot 
weather season includes the months of March, April , May and the 
f i r s t half of June. During the second hal f of the dry monsoon 
period r e l a t i v e humidity i s l e s s than that of the f i r s t half of t h i s 
period owing to the r i s ing temperature. 
i . Buist, L. , Mathematics and Physics Section of Bri t ish Associating. 
Report, 1855, p . 33. 
2. iVbreland, W.H., The Agriculture of United Provinces. Allahabad, (1912), p. 29. 
3. Kendrew, -V.S., o p . c i t . , (Oxford, 1961), p. l62. 
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In the f i r s t month of t h i s season the mean maximum 
monthly temperatures at Barabanki, Sitapur and Kheri are 33.0 C, 
34.5°C and 35.5°C respec t ive ly , ^vhile the mean minimum monthly 
Q 
temperatures for the same month and for the same s ta t ions are 15.0 C, 
16.5°C and 17.5°C respec t ive ly . The diurnal range of temperature 
i s f a i r ly high e .g . , 16.2°C at Barabanki and 17.1°C at Kheri and 
as a r e su l t the days are warm but the nights are cool and pleasant . 
The temperature r i s e s even higher and an upward trend 
continues in the months of April and May. The mean monthly tempera-
tures in April are 23.8°C, 29.5°C and 28.9°C at Barabanki, Sitapur 
and Kheri resoect ive ly (Fi^.?) while the mean maximum temperatures 
at these s t a t ions for the same months are 37.8°C, 38.5°C and 39.2°C 
respec t ive ly ( f i g . 8 ) . The days are hot, while the ni,ihts are quite 
warm, though the mean diurnal range of temperature i s as high as 
in March. The sky remains almost cloudless, the r e l a t i v e humidity 
at Barabanki, Sitapur and Kheri comes down to 37, 42 and 46 per cent 
respec t ive ly which are the lo /est figures for the whole year at a l l 
the respect ive s t a t i ons . This month has very l i t t l e r a in f a l l which 
i s sho'^ yn in f ig . 9. Thus the high and increasing tendency of 
temperature, c lear skies , low humidity, l i g h t westerly winds of 
the day and cool nights of the month of Aoril are conducive to the 
ripening and harvesting of the rabi crops and germination of the 
early so\'\fli sugarcane. 
In the month of 'Aay temperature increases rapidly, and 
highest temperature of the year i s recorded in t h i s month. Due to 
the i n to l e r ab l e heat and dryness of the atmosphere, the i-vork i s 
suspended in the mid-day hours and any a c t i v i t y out of door 
4 Z 
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i s p r a c t i c a l l y imposs ib l e , u n t i l l a t e in the a f te rnoon. The mean 
monthly t empera tu res during t h i s month a t Barabanki, S i t apur and 
Kheri are 34.5°C, 32.9°C and 32.2°C r e s p e c t i v e l y while the mean 
maximum tempera tu res of the r e s p e c t i v e s t a t i o n s are 40.0 C, 39.5 C 
and 33.2°C r e s o e c t i v e l y ( F i g . ? 8. 8 ) . The excess ive hea t has a 
d e s i c c a t i n g i n f l u e n c e on the v e g e t a t i o n , and the land surface l i e s 
parched and bare of verdure under a t o r r i d sun. The temperature 
in June, ho-vever, dec reases s l i g h t l y . The mean monthly tempera tures 
a re 33.2°C, 32.4°C and 31.7°C at Barabanki , S i t apur and Kheri 
r e s o e c t i v e l y f i g . 7 & 8. The pe rcen tage of r e l a t i v e humidity 
i n c r e a s e s to 64 as compared to 42 during i.'lay. This i n c r e a s e in 
humidity coupled with high t empera tu re , makes the month of June 
uncomfor table . 
Throughout the hot season, with g r e a t e r i n t e n s i t y in 
fv'ay and June, hot dry wes t e r l y winds l o c a l l y known as ' l o o ' blow. 
The a i r movement in the hot weather i s u s u a l l y feeble during 
n i g h t hours and v a r i e s very l i t t l e from 6.00 A-M. to 9 A.M. After 
9 A.M. i t then i n c r e a s e s r a p i d l y t i l l noon, and whenever cond i t i ons 
are favourab le , i t blows almost with the force of a g a l e . During 
the next tv^ yo o r t h r e e hours i t f a l l s o f f again very r a p i d l y and 
by 6.00 P.M. the wind i s l i g h t and nea r ly calm. Between 12.00 .'foon 
and 4.00 P.M. the humidity may be as low as tv^ o r t h r e e per cent 
on the days when these '^vinds are most v igo rous . According to 
Blanford, the o r i g i n of these winds i s r e l a t e d with the convect ive 
a i r movement and the r a c i d dec rease of t empera ture as one l oe s up 
3 
in the lowest a i r s t r a t a . 
1. Blanford, H. F. , Cr-.Cit. (Lnnd<-n, i'^'^o), o . i o . 
2 . Blanford, H. F. , Ihejio.t ../inds.^o f _.^o_rt^hern..I^ndi_a, Memoirs of 
Indian Meteoro log ica l Department, VoT.~Vf,*'^G~.'6, 1S98, ^o . 162-63. 
3 . Blanford, H. F.', C o . G i t . , (London, iS39) , p . 8 1 . 
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Due to the hi^h tempera ture and i n t e n s i v e dryness the 
a i r of t h i s reason becomes very dry and produces a .^reat di "turbance^ 
in the atmosohere. Squall occurs during the hea t of the iay and 
b r i n g s about a welcome change in the -^^/eather by coolinq the a i r 
al though r a i n f a l l may not t ake p l a c e . Another s i g n i f i c a n t f ea tu re 
of the hot iveather i s the occur rence of dust storms in the l a t e 
a f t e rnoon , t h a t i s , towards the end of a c l o s e hot day. These 
s torms a re l o c a l l y knoi'vn as ^ .dh i . . These storms r a i s e enormous 
c louds of dus t s which surcharge the whole louver atmosohere and 
reduce the v i s i b i l i t y to 3 or 4 me t r e s . These dust storms are often 
a s s o c i a t e d with cumulus cumulo nimbus c louds a t t ended by oowerful 
s q u a l l s of shor t d u r a t i o n . The winds blc . / with a v e l o c i t y of f i f t y 
to s i x t y Km. per hour an J can blo-.v down t r e e s and tha tched roo f s . 
Very of ten t he se storms end uo in l i g h t sho vers of r a i n and some-
t imes they are accomi^anied by h a i l and thunders to rms . 
The convec t ive i n t e r a c t i o n between the dry land-'\ ' inds of 
t h e unper s t r a t a and the damp sea-winds which creeo in to the lower 
s t r a t a , produce dust and thunders torms 'vhich a re sometimes accom-
panied by r a i n f a l l . I t i s p rbbable t h a t the v i o l e n t and i n c e s s a n t 
e l e c t r i c d i s cha rges a re due to the very d i f f e r e n t e l e c t r i c condi-
t i o n s of the two a i r -masses -
The r a i n f a l l of hot weather season which d i f f e r from 
t h a t of the cold i-.-eather season, i s shov'vn in f i g . 10 and i t averages 
between fo r ty to f i f t y m i l i m e t r e s . The r a i n f a l l of hot weather 
1. Hot and Dry Dust Rais ing VJinds ' L o o ' : Me.rnnir$_ p.f._Indi__an 
^'4ete.o.ro.lo.g.iC^l. .DQOa_rtrnent, Vol.V, IQ54, op7196-9637 
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season i s sporadic, shor t l ived, subject to great local var ia t ions 
and frequently repeated about the same hours day af ter day for 
many days in succession. The barometric o s c i l l a t i o n during a 
storm are rapid and considerable but are la rge ly due to local 
causes. The d i s t r ibu t ion of average r a i n f a l l i s not uniform. I t 
decreases gradually from nor th-eas t to south-west. As for example, 
the t o t a l r a i n f a l l at Misrikh i s 1035 mm, but at Nighasah i t i s 
1256.8 mm. 
The r a i n f a l l in t h i s season brings temporary r e l i e f from 
the in tense heat of the day and i s helpful in the preparation of 
f i e lds for sowing of kh^rif crops, but v^ iien the winds are vidlent 
and are accompanied by clouds for more than two days m t h l i t t l e 
r a i n s , they cause immense damage to the mango crop. 
( i i i ) The. .S.saSO.O. .Q.f .Qa\n.S' 
The season of ra ins or wet monsoon normally begins from 
the middle of June. Owing to excessive heat in the hot weather 
season, a low pressure area i s developed in north-western India, 
and by the middle of June i t brings a number of changes a l /of a 
sudden. I t not only changes the d i rec t ion of winds but also in 
the whole face of the weather, with the a r r i va l of new air-mass. 
The i n t e r - t r o p i c a l zone of convergence invades the region abruptly 
and with the a r r iva l of humid oceanic currents temperature f a l l s 
and the a i r becomes cool and o leasant . The mean monthly temperature 
1. Blanford, H.F., The Rainfall of India : M^ mo i r ^ o f ^ I nd i a 
Meteorological Deoartmgnt. Vol. I l l , 1886-38 7 D.Tds." 
47 
in July a t Barabanki , S i t apu r and Kheri a r e i7°C, l6 .5°C and 15.5 C 
r e s p e c t i v e l y . The t h i ck masses of c louds cover the sky and the a i r 
i s s a t u r a t e d with vapour. The average cloud cover i s s even - t en th s 
during summer months. R e l a t i v e humidity I n c r e a s e s from 50 per cent 
in May to 80 per cent in J u l y . On account of the high cloud propor-
t i o n , t he mean maximum tempera tu res show a cont inuous dec rea se . At 
Barabanki and Kher i , for example, the mean maximum tempera tures for 
Ju ly are 32.5°C and 31.2°C. r e s p e c t i v e l y , whi le in August they are 
only 31.o°C and 30.9°C r e s p e c t i v e l y f i g . B . 
In the d i s t r i c t s of Kher i , S i t apu r and Barabanki the 
commencement o f the monsoon r a i n v a r i e s from l a s t v/eek of May to 
f i r s t .-veek of J u l y , but g e n e r a l l y i t Sets in dur ing the second o r 
t h i r d week of June and con t inues t i l l t he end of October . The bu r s t 
of monsoon i s a c o n t r o v e r s i a l m a t t e r , but i t s o r i g i n i s , ho vever, 
a s s o c i a t e d with c e r t a i n b a s i c changes in t h e genera l high a l t i t u d e 
2 
c i r c u l a t i o n over south Asia . Almost 90 per cent of the t o t a l r a i n -
f a l l i s r ece ived during t h i s season which i s t h e most impor tan t 
season of the yea r from the a g r i c u l t u r a l p o i n t of view. 
iDue to the i n t e r p l a y of the two main c u r r e n t s of the 
monsoon and th in c o n t a c t s with the ad jo in ing up l a n d s , the summer 
3 
r a i n occurs in the a r e a . One of the main c u r r e n t s passes the low 
lands from over t h e Bay of Bengal and t h e o t h e r c r o s s e s the «Vest 
Coast from the Arabian Sea. 
1. Walker, G. T. Monthly and Annual Normals of Clouds: Memoirg; of 
Indian Meteoro log ica l Department, Vol.XXII, P t . I H , 1914 op.492-493 
2 . Trewartha, G . I . , C p . C i t . , (London, 1962), p . 159. 
3 . Clark , K.G.T. , The V i c i s s i t u d e s of Summer R a i n f a l l of Indo-
Gangetic P la in and Assam Val ley , Geocirgphy, Vol.XVII, 1932, D O . 2 8 4 - ( 
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But the o r i g i n of the A s i a t i c monsoon and the a s soc i a t ed 
weather phenomenon have aroused g r e a t con t roversy among the 
a u t h o r i t i e s . The behaviour of t he monsoon in t h e Indian Sub-
c o n t i n e n t which g e t s r a i n f a l l from these weather mechanisms i s of 
s p e c i a l i n t e r e s t h e r e . The monsoons are caused by a seasonal r e v e r s a l 
of the wind regime on a s p e c t a c u l a r s c a l e around the equa to r . The 
r e v e r s a l i s n o t a b l e for i t s immense ex t en t and the p e n e t r a t i o n of 
i t s i n f l u e n c e beyond the t r o p i c s . 
The c l a s s i c a l i dea s t h a t t he monsoons a re caused by 
seasonal s h i f t s of winds due to d i f f e r e n t i a l hea t ing of land and 
sea in vafgue for about h a l f a century are now proving un tenable in 
the con tex t of t he growing knowledge of t h e atmosphere p roces se s and 
t h e accumulat ing a e r o l o g i c a l d a t a . There i s a massive evidence 
1. ( i ) Chang, J . H . , The Indian Summer monsoon, Geoqraiphical Review. 
Vol. 57, 1969, pp. 373-396. 
( i i ) Flohn, H., Con t r ibu t ion to a Meteorology of the Tibetan 
Highlands; Atmospheric Sc ience , paper N^IO . 130, 
(Colorado S t a t e U n i v e r s i t y , Fort C o l l i n s ) , 
1968, p .120 . 
( i i i ) Ind ian Meteoro log ica l Department. Monsoons of the World, 
Delh i , i960 , p . 270. 
(iv) Koteswaram, P., The Easterly Jet Stream in the Trooics, 
Teilus, Vol. 10, pp. 43-57. 
(v) Ramaswamy, C., Breaks in the Indian Summer IVlonsoon as a 
Phenomenon of I n t e r a c t i o n Between t h e Eas te r ly 
and the S u b - t r o p i c a l Westerly J e t Streams, 
T e i l u s , 1962, Vol. 14, pp. 337-349. 
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col lected from di f fe ren t pa r t s of the \vorld which undermines the 
very bas is of the c l a s s i ca l view. I t has been noted that (a) 
Egyptian Coast receives rain not when the winds are blowing from 
north to south, but when they are blowing from the land to the 
Mediterranean; (b) on the east coast of Asia and North America north 
of l a t i t u d e 30°, summer r a ins are caused by wester l ies when the 
prevai l ing d i rec t ion of the wind i s from the continent to the ocean; 
wind sh i f t ings also occur over la rge oceanic areas, especia l ly over 
the Equatorial Pacif ic between 0 and 10° North from the Coast of 
Asia to i60 East and then from 130 <Vest to the coast of South America; 
and (d) that the coasts of the large continents are not overrun by 
monsoons. Equally important i s the reversal in the tropospheric 
c i rcu la t ion which presents ' another d i f f i cu l ty in accepting the 
c l a s s i ca l explanation based on the concept of d i f f e r en t i a l heating 
of land and sea. 
According to Flohn i t seems advisable to disregard the 
connection of the term 'monsoon' with d i f f e r en t i a l heating of land 
and sea. The modern evidence su^jgests that the monsoon phenomenon 
i s linked with the pa t t e rns of general c i rcu la t ion and the mechanisms 
of the meridional and ve r t i c a l t ranspor t of momentum, in te rna l and 
k ine t ic energy and water vapour. These s tudies have indicated that 
a seasonal shif t in the wind pat tern i s a normal phenomenon and i s 
re la ted to the disolacement of the Equatorial trough or the ITC 
( I n t e r - t r o p i c a l Convergence Zone). 
3y mid-July the Equatorial trough reaches l a t i t u d e 25° 
North, over India with monsoon a i r covering most of southern and 
50 
southeastern Asia. I t i s overlain by an eas te r ly j e t which i s 
qu i t e pronounced at 150 mb. The eas te r ly j e t plays a v i t a l l y 
important ro l e in steering the t ropica l depressions over India 
which are the main weather mechanisms and determine the pat tern of 
r a i n f a l l d i s t r i b u t i o n . Recent s tudies show that the mean j e t 
maximum i s located about 15 North, between longitude 50 and 30 
East. I t seems that there i s a generic r e l a t ionsh ip between the 
northward march of the ITC over India and the final withdrawal of 
the southern branch of the westerly j e t . As the westerly j e t with-
draws i t s e l f from the Inj ian scene, the eas te r ly j e t rushes to occupy 
i t s oos i t ion . The burst of monsoon in the Indian sub-continent i s 
c losely linked to these meteorological developments. An in te res t ing 
fact in t h i s connection i s the burst of the south-westerly current 
of monsoon on the Burmese Coast e a r l i e r than the Indian. Maung Tun 
Yin a t t r i b u t e s t h i s to the existence of an orographical ly controlled 
uoDer trough, or iented north-south at about 85° East, over western 
Bay of Bengal. By May t h i s trough moves westwards to 75° East. Frost 
offered an a l t e rna t i ve explanation. He suggested that the onset of 
monsoon i s caused by the breakdown of the lower tropopause ba r r i e r , 
which r e s u l t s from a rapid heating of the a i r below 200 mb. level 
and the coll ing of a i r aoove i t . Offering yet another explanation, 
Flohn r e l a t e s the disappearance of the westerly j e t ani the burst 
of the monsoon to the heating of the Tibetan highlands in summers 
resu l t ing in the maintenance of a higher temperature at 500 mb. over 
there than in other areas in the region. In h i s opinion th i s sunmer 
varming of the a i r at 500 mb level over Tibet plays an important 
ro le in weakening the southern branch of the westerly j e t and 
eventually inv i t ing the eas te r ly j e t over India . 
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A study of f i g . i i shows that monthly d i s t r ibu t ion 
of r a i n f a l l i s not uniform throughout the season. Generally the 
r a i n f a l l burs ts by the th i rd week of June, remains steady in July 
and August and decreases in amount by September. The sudden burst 
of summer monsoon at the beginning of the June r e s u l t s from the 
orographic causes. 'Yin' bel ieves that the surface thermal depression 
in the north-west of India has no effect unless i t i s rainforced 
alof t by the cyclonic waves caused by the Himalaya. Concentrated 
spel] s of heavy r a in fa l l r e s u l t in floods in the r ive r s during these 
months. Burst of rain a l t e rna t ing with r a in l e s s i n t e r v a l s which 
l a s t hardly for a day or two, follow in succession in the months 
of July and August. As a r e s u l t these are the r a i n i e s t months of 
the year. The d i s t r ibu t ion of r a in f a l l in the wet monsoon follows 
the same pat tern as that of the annual r a i n f a l l and decreases from 
east to west as well as frcm north to south. 
During the wet monsoon months the region under study 
receives l i t t l e r a i n f a l l whenever the lew pressure trough sh i f t s 
northward and remains close to the foot of Himalayas. In conse-
quence the eas te r ly winds from the Bay of Bengal also shi f t to the 
to 
north of that axis and f a i l s to penetra te as usual u_oZ.the Ganges 
Valley. This phenomenon lea:is to a break in the summer r a in fa l l 
which, sometimes in August anJ September, may l a s t for a for tnight 
and cause serious damage to the r i c e and sugarcane crop. In 
1, Yin, M.T., A synoptic-aerographic study of the onset of the 
summer Monsoon over India and' Burma, Journal p,f Meteorology. 
(Lancaster , 1949), p. 176. 
^» Parthasarthy, K. , Some Aspects of South-West Monsoon Rainfall 
in India i Prgceedina of the Symposium on the ivtonsoon of the 
\%t\6, (l^ewDelhi, 1958), p . 189~ 
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September the rains normally slacken and rainless intervals become 
lon-ger. 
Table-1 
Percentage of rainfall in July 8. August to 
total rainfall 
(Figures are in millimetres) 
S t a t i o n s 
Mighasau 
K h e r i 
S i t a o u r 
Muhammadi 
iViisrikh 
Bi swan 
S i d h a u l i 
F a t e h p u r 
Ba rabank i 
H a i d e r g a r h 
Ramsaneh igha t 
T o t a l 
Annual 
R a i n f a l l 
1256.S 
1 1 8 6 . 5 
1040 .2 
1102 .0 
1005 .2 
1171 .0 
1 0 0 4 . 5 
1 0 9 5 . 2 
1C02.9 
9 9 8 . 8 
9 8 7 . 2 
R a i n f a l l i n 
J u l y and 
AuJ.ust 
6 9 8 . 5 
6 3 5 . 2 
581 .7 
6 0 2 . 0 
5 3 9 . 5 
6 0 7 . 3 
5 1 2 . 0 
5 3 5 . 6 
6 1 0 . 0 
511 .9 
5 7 8 . 1 
P e r c e n t a g e to 
t h e t o t a l 
R a i n f a l l 
5 5 . 6 
5 3 . 5 
5 5 . 9 
5 4 . 6 
5 2 . 1 
5 1 . 9 
5 1 . 0 
5 2 . 6 
6 0 . 8 
5 1 . 3 
5 8 . 6 
As a result of decreasing temperature in the months of 
September, the atmosoheric pressure increases and the monsoon 
currents begin to loose their strength, and are no longer able to 
traverse the region. The weakening is a gradual process in 
contrast to the su jden burst with which the monsoon started. 
i. Kendrew, -V.G. Op.Git., (Oxford, 1961), p. 180, 
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In September the r a ins normally slacken and r a i n l e s s i n t e rva l s 
become longer. The day temperature begins to r i s e . The r e l a t i v e 
humidity remains as high as 82 per cent and the cloud-amount 
decreases to 4 . 1 . The low cloud-amount, the long in t e rva l s betv/een 
the rainy days, high humidity and temperature and calm atmosphere 
with almost motionless a i r make the month of September su l t ry . 
In October there i s a further decrease in the amount of 
r a i n f a l l but the mean maximum temperature remains as high as that in 
September. The humidity and temperature, however, begin to fa l l 
in the l a s t week of September and fa l l to 74 percent and 31.3°C 
respec t ive ly . However, the humidity, combined with an almost 
motionless a i r makes the months of September and October very 
oppressive and leads to the outbreak of a number of seasonal diseases. 
As i t i s evident from the comparison of f ig . 9 and 11 that 
90 per cent of the annual r a i n f a l l i s received during the five 
months - June to October. As the monsoon currents move from east 
to west, t he i r capacity to_re ta in moisture gradually decreases. 
Conseouently the d i s t r ibu t ion of r a i n f a l l in the wet monsoon fiLlows 
the same pa t te rn as that of the annual r a i n f a l l and decreases from 
west to east as well as from north to south. The westward decrease, 
however, i s more marked than the decrease towards the south ( f ig ,9)~ . 
The decrease of r a i n f a l l i s not so high and well marked towards 
east to west but a s ign i f ican t decrease i s found from north to 
south ( f ig , 12). For instance the amount of r a i n f a l l at Fatehpur, 
1. The isohytes of f ig.9 have been drawn by in t e rpo la t ion . 
Accurate impression of the d i s t r i bu t i on of r a in fa l l i s limited 
by the paucity of s t a t ions for which the s t a t i s t i c s are avai l -
able. There are, only eleven s t a t ions and even these are not 
evenly d i s t r ibu ted in such a big area. 
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which i s s i t u a t e d in the e a s t i s 1095.2 m i l l i m e t r e s whereas Misrikh 
l y i n g in the west r e c e i v e s only 1005.2 m i l l i m e t r e s . S imi l a r l y 
Nighasau ly ing c lo se to the Himalaya g e t s 1256.8 m i l l i m e t r e s of 
r a i n while Haidergarh ly ing away from Himalaya r e c e i v e s only 998.8 
m i l l i m e t r e s r a i n s . The i n c i d e n c e of r a i n f a l l i s not continuous 
throughout the season. Outburs t of r a i n a l t e r n a t e \/vith s p e l l s of 
f i n e weather , v\^ich a re very usefu l to the growing crops of the 
season. The s p e l l s of f ine weather which do not l a s t many days 
a re produced by ' a shoulder of high p r e s s u r e ' embracing the whole 
area and pushing the ax i s of low p r e s s u r e t rough of Northern India 
towards the foot of the h i l l s . Such a success ion of i n t e r m i t t a n t 
r a i n and dry weather i s most welcome to the farmers , but i f the 
r a i n l e s s per iod exceeds ten o r f i f t e e n days, i t may a f f ec t t he 
kharifl crops a d v e r s e l y . 
VARIABILITY OF RAINFALL 
In s c i t e of the i n c e p t i o n of canal and tube-wel l 
i r r i g a t i o n , the a g r i c u l t u r e in the d i s t r i c t s of Barabanki, S i t apur 
and Kheri depends on the seasonal rhythm of t h e r a i n f a l l and as 
such any s e r i o u s d e p a r t u r e from the average r a i n f a l l may lead to 
g r e a t d i s t r e s s and even vide spread famine. According to Blanford, 
an annual v a r i a b i l i t y of 12 per cent or more makes an area 
2 
s u s c e p t i b l e to famine. Unfor tuna te ly , t he \'\^ole of the area may 
1. Blanford, H .F . , op . c i t . , p . 2 1 7 . 
2 . Blanford, H .F . , Ra infa l ] of I n d i a , Memoirs of the Indian 
Meteoro log ica l Department, V o l , H I , 1886-88, p . 130. 
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be regarded as vulnerable in t h i s respect with the exception of a 
very small area in the nor th . There i s also a large var ia t ions in 
both the duration and amount of r a i n . On the bas is of average 
annual r a i n f a l l , the region has been divided into five be l t s which 
generally l i e north-west to south-east with a general decrease of 
r a i n f a l l towards north-west ( f ig . 13). 
I t can be seen from fig.14 that the annual v a r i a b i l i t y tends 
to increase from south-east to north-west and in general an inverse 
r e l a t ionsh ip ex i s t s between the average annual r a i n f a l l and annual 
v a r i a b i l i t y as i t i s c lear from the comparative study of the f ig . 
13 and 14. The higher the average r a i n f a l l , the lower i s the 
v a r i a b i l i t y . In the south-east for instance at Ramsanehighat the 
annual v a r i a b i l i t y i s 12 percent while the Muhammadi lying the north-
west, the v a r i a b i l i t y increases to 15 per cent. Thus according to 
the views of Blanford the whole area except the nor th-eas tern .portion 
2 
i s suscept ible to famine and may be regarded as vulnerable. 
The var ia t ions in annual r a in f a l l over a period of t h i r t y 
five years for IL selected s t a t ions have been shovn in figs.15-25 '/vhich 
ind ica te tha t , in general , the t o t a l incidence of the r a in fa l l at 
d i f ferent places i s subject to great var ia t ions from year to year. 
In the year 1933, for example, the r a i n f a l l at Fatehpur was more 
than average, while in the same year the r a i n f a l l at Ramsanehighat 
i s far below from the average ( f ig . 16 & 21). 
1. The figures of the mean annyal v a r i a b i l i t y show the percentages 
of mean var ia t ions from the average, and are half the difference 
of the t\^ means comouted, f i r s t l y , for a l l the years in which 
the r a i n f a l l has exceeJed the average and secondly for a l l those 
years in which i t has fal len short of the average. The figures 
have been calculated by the wri ter on the basis of r a in fa l l 
s t a t i s t i c s of 30 years (1935-1970). 
2. Blanford, H. F., op. c i t . , 1389-88, p. 130, 
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I t can be seen, then , t h a t whi le a l l p l ace s are l i a b l e 
to suf fe r from drought o r deluge in any one given year , i t may 
a l so ha-^pen t h a t dry c o n d i t i o n s may p r e v a i l a t one s t a t i o n but at 
o t h e r s t a t i o n s only a few mi les away, the annual r a i n f a l l may be 
g r e a t l y in excess of the average for t h a t p l a c e . The yea r s 1938 
and 1955 should be regarded as e x c e p t i o n a l , 
VARIABILITY IM THE JET MONSOON MONTHS 
The most s t r i k i n g c h a r a c t e r i s t i c s of the wet monsoon 
season i s t he v a r i a b i l i t y of r a i n f a l l a s s o c i a t e d v-vith i t . A 
comparat ive study of the v a r i a b i l i t y of the monthly r a i n f a l l with 
t h a t of t he annual r a i n f a l l i n d i c a t e s t h a t the v a r i a t i o n s in the 
i n d i v i d u a l months are much g r e a t e r than the v a r i a t i o n s of the r a i n -
f a l l for the whole y e a r . About 90 per cent of r a i n f a l l i s r ece ived 
during the wet monsoon months and the success or f a i l u r e of crop 
i s d i r e c t l y r e l a t e d to the d i s t r i b u t i o n of r a i n f a l l in t h i s season. 
From the view p o i n t of a g r i c u l t u r a l o p e r a t i o n s , the study of the 
v a r i a b i l i t y of r a i n f a l l i s of g r e a t s i g n i f i c a n c e . The v a r i a b i l i t y 
of wet monsoon per iod i s of more s i g n i f i c a n c e than the annual 
v a r i a b i l i t y ; for even i f the t o t a l r a i n f a l l o f the year i s below 
o r above the average but i t s d i s t r i b u t i o n i s t ime ly , the crops are 
no t much a f f e c t e d . As a m a t t e r of f a c t i i m e l y d i s t r i b u t i o n i s more 
impor tan t than the adequacy of t o t a l annual r a i n f a l l . Fbr i n s t a n c e , 
whenever the r a i n f a l l i s ex3"cessive o r d e f i c i e n t during the month of 
June, i t de lays the sov/ing of Tgbi c rops . As a r e s u l t the y i e l d per 
h e c t a r e goes do\'^ and i s even lower than the average y i e l d . The 
k h a r i f crop i s g e n e r a l l y dependable i f the r a i n commences in time 
64 
and i s received in adequate amount. The insuff ic iency of rain in 
July and August r e s u l t s in the' fa i lure of the r ice crop. The 
r a i n f a l l of Septeniber and Cctcber i s very important to the sovjing 
of the ydnter crops as well as to the qua l i ty and yield of l a t e 
kharif c rops . Rainfall in tnese months i s also ot great importance 
for the maturing of the kharif crops and the preparat ion of f ie lds 
for the scvAng of rabi crops. Excessive r a i n f a l l may cause flood 
and v/ater-logging while a premature cessation of the rain may resu l t 
in the postponement or the r e s t r i c t i o n in the sowing of rabi crops. 
Regular i n t e rva l of r a i n f a l l with a l i t t l e amount of ra in l a s t s t i l l 
the end of September and the yield ot Kharif crops i s good and 
consequently there i s a large extension of the area under plough 
for sewing of rabi crops. 
Table I I shows the mean monthly v a r i a b i l i t y of selected 
s t a t ions for each cf the wet monsocn months. 
As wil l be seen from Table II tha t the v a r i a b i l i t y of 
r a i n f a l l i s high in the beginning and at the end of the season of 
r a in s while i t i s l e a s t in the months of July and August at a l l the 
s t a t i o n s . I t i s g rea tes t in Cctober everywhere. I t i s considerably 
higher in September than June. In the months of July and August 
i t i s below 45 per cent at a l l s t a t ions with exception of I/.uham:.iadi 
and Sidhaul i . 
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Table I I 
'woan monthly var la ,b i l i tv ot selected s t a t ions 
Sta t ions June July August September October 
Mighasau 58.82 38.34 36.25 52-27 173.08 
Khori 02.74 32.50 29.05 53.18 193.58 
Muhammadi 58.80 46.80 28.52 49.77 231.50 
Sitapur 48.30 38.52 27.08 58.92 248.53 
iVdsrich 56.70 34.05 25.05 48.29 280.43 
Biswan 55.54 44.03 36.12 41.58 189.53 
Sidhauli 59-52 50.05 31.05 43.65 286.36 
Faiehpur 56.08 41.05 29.18 38.05 187.58 
Barasanki 60.54 38.80 25.50 47.08 289.50 
Haidergarh 56.65 38.58 37.08 40.52 230.15 
Ramsanehighat 68.81 34.05 28.25 49.20 299.58 
1. The figures have been computed by the wr i t e r on the basis of 
monthly r a i n f a l l s t a t i s t i c s of 35 years of the selected 
s t a i i o n s . The monthly r a in fa l l f igures are published by 
the Government ?t Ut tar Pradesh, Lucknow. 
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In the months of September the v a r i a b i l i t y of r a i n f a l l 
i n c r e a s e s but in the month of October i t r eaches i t s maximum and 
becomes more than 200 per cent at many s t a t i o n s . The high v a r i a b i l i t y 
dur ing the beginning and end of the season i s due to the v a r i a t i o n 
in timing of the onse t and r e t r e a t of the monsoon. I t w i l l also 
be seen t h a t t he v a r i a b i l i t y of r a i n f a l l i s h ighe r in the reg ions of 
low r a i n f a l l and v i c e - v e r s a . In the month of June v a r i a b i l i t y a t 
a l l the s t a t i o n s ranges between 56 to 68 per cent , the only exception 
being S i t a p u r where i t i s 48 per c e n t . 
VARIABILITY FFDM THE MEDIAN 
The average value of r a i n f a l l , according to Crowe, are 
mis lead ing as average amount of r a i n f a l l a re in no way t r u e index 
of the mean r a i n f a l l expec ta t ion of a p l a c e . The averages are 
e i t h e r over s e n s i t i v e o r i n s u f f i c i e n t s e n s i t i v e to g r ea t v a r i a t i o n s 
in the d i s t r i b u t i o n of r a i n f a l l . 
An a t tempt has been made to ana lyse the v a r i a b i l i t y of 
r a i n f a l l a t 11 s t a t i o n s from June to October by the median value 
method keeping in view the Crowe s u g g e s t i o n s . 
I t has a l ready been po in ted out t h a t an i n v e r s e r e l a t i o n -
ship e x i s t s between the average annual r a i n f a l l and annual v a r i a b i l i t y . 
The f i gu re s for the wet monsoon months, l i k e average annual r a i n f a l l 
do not i n d i c a t e any change. Higher the r a i n f a l l , lower the v a r i a b i l 
l i t y i s found in t h i s season as w e l l . 
1. For the expos i t i on of the method evolved by Crowe r e f e r ence may 
be^made to h i s a r t i c l e "The Analys i s of R a i n f a l l o r o b a b i l i t y " . 
A Geographical Method and I t s Appl ica t ion to Geographical Data: 
Xhe..,Scottish Geographical Maaa^ing, Vo 1.XLIX, 1933," p . 7 3 , a 1 so 
see , Mathew, H.A., The S c o t t i s h Geographical Magazine, Vol .LII , 
No.2, 1936, p p . 8 1 - 9 1 . 
R A I N FA L L D I S P E R S I O N D I A G R A M S 
J U N E — O C T O B E R 
UOO-| 
1100-
lOOO-
9 0 0 -
Soo-
7 0 0 -
ioo-
SOO-
4 0 0 -
M O -
20O-
lOO-
o ^ 
• • . • 
© 
•9 
. © • 
..© 
.•© ." 
. 
•'.© • 
• • •' 
•©;. 
.:©•, 
J J A S O 
SIDHAULI 
FIG.26 
I20O -
U O O -
lOOO-
9oo-
t o o -
7 0 0 -
6oo-
5 0 0 -
4 0 0 -
300 -
2 0 0 — 
fOO-
o — 
. 
• • • • 
^ '^ 
;.;^ '. 
• 
• • 
• • • 
. 
• • 
. ©*• 
••©v 
:•©:; 
• • 
• • • • 
i;*^ 
J J A S O 
MISRIKH 
FIG. 28 
1 9 6 8 - 6 9 
( • I fM.) 
IIOO -
IIOO -
lOOO-
9 o o -
8oo-
7oo-
6oo-
5oo-
Aoo-
3oo-
Zoo-
100-
• 
• • • 
• • 
•.•G)V 
* • 
• 
• © • 
•. • 
*'?''. 
; 
• 
.'© • 
• • • 
• • • 
• • • 
• « 
. 3 ; 
• , • 
© . . 
'• • • 
: . 'al l 
J J A S O 
BISWAN 
FIG.27 
( M I M . ) 
I IOO -
IIOO -
lOOO-
9 o o -
g o o -
7 0 0 -
6 o o -
5 0 O -
400-
3oo-
2oo~ 
lOO-
a 
/ © . 
• ' '-
:>'"' 
, 
•.®"-
• • 
• 
*. • 
."© ; 
•©• . 
• 
. • » . 
• ©;. 
. © • 
• " • • / • M * : 
J J A S O 
SITAPUR 
FIG. 29 
63 
R A I N F A L L D I S P E R S I O N D I A G R A M S 
J U N E — O C T O B E R 
1968 - 6 9 
ia«o-
1100-
1000-
• 0 0 -
•oo-
7 0 0 -
« M -
•oo-
4 0 « -
«00-
aoo-
wo-
• 
• 
• 
• • 
• 
. 
• 
• > • 
• • 
• • • 
• • 
• •* 
. • • 
• • 
• • •• • 
ij±^ 
J J A S O 
FATEHPUR 
FIG. 3 0 
(1M4N.) 
ItOO -
»«00 -
1000 -
9 0 0 -
» 0 0 -
TOO-
«««. 
Soo-
40«-
SOO-
M O -
!••-
• 
• • 
• • 
• • • 
. 
. 
• 
• • 
• • 
«• 
• • 
• 
• 
• 
• • 
• • 
• • 
• • 
• • • 
• • 
• • 
.»6.' 
J J A S O 
NIGHASAN 
FIG. 32 
(tM4M.) 
IIOO -
i i o e -
IOO«-
9 0 0 -
SOO-
TOO-
400-
soo-
4 0 0 -
Soo-
aoo-
>oo-
o -
( i i i l l t t . ) 
I 
f f 
4> 
' • • • 
—t— 
• • 
J J A S 
KHERI 
FIG.3I 
I Z O O -
I I O O -
lOOO-
9oo-
8oo-
700-
«oo-
500-
400-
300-
200-
100-
• 
• . • 
.©• 
•©._ 
, 
• 
• _ • 
'©, 
• 
• 
. • © • . 
• 
, . 
O . 
\ , , 
. © • 
• 
• 
.© _ 
• ® ". 
• 
. 
. •©• 
r ^ 
J J A S O 
MUHAMMADI 
FIG.33 
69 
•©-• 
< 
a 
< 
© : • • < ! > . 
• e 
• .©. 
r- r 
i l f f 9 
T 1 r-
g o o 
o S « 
§ ^ ^ I . T o 
Z^O 
< < ^ 
CD n 
< 
- , 0 3 
< i 
UJ 
z 
iS 
5 2 
u 
2 
It) 
3 
o 
ft 
< 
> 
z 
I-
s 
o 
z 
o 
(A 
<r 
UJ 
U) 
o 
J 
J 
< 
z 
< 
UJ 
OQ 
o 
h 
U 
o 
1 
1 
UJ 
z 
3 
-> 
O' 
1 
00 
<J 
o 
« 1 
• 
1 
« o o o 
* 2 o 2 
jf 2 — o 
-> 1 1 1 
i 0 o o Is I 2 
>^  ~" 
1 
o 
• 
1 
0 
o 
9-
. 
' 
1 
. ; 
• 
\ 1 
o o o 
5 S S 
• 
. _'• 
1 "1 1 
I 1 1 
• • . • 9.- 'O 
•«• • 
• o, •'.• 
. • 
. 
. ••?" 
•'? • ! 
'." o' , • • 
• . • • 
• •. 
> " . * • • • 
• •.'*:$?'.• 
1 1 1 1 1 
O 
X 
UJ O 
"»^i: 
- 5 
o o o o 0 . 
o o o 0 o o 
-i it TO r* -
, • "^  
• • :>••? 
• • • . • ^ • • . 
. •. • 
.••.•©• • 
. ••].-.•. • 
• •.'• .®'-"-l."-®. ••' 
. • © • { 
. •.-'o- . • 
• • 
, . • © . • ..©• 
1 1 1 1 • 
o o S o o , 
s ? s s 1 • 
h-
< 
' ^ I ^ 
UJ f ) 
< z c 3 
— (/) U. 
< 
-i a. 
3 
- 1 
_ J • 
i = 
Z 1 5»-
< 
> 
- 1 
z -
U^ 
h- y Si 
O " 
2^ 
u.y 
7 0 
So 
[12 
1 
1 
Ul 
a 
O 
(0 
_ l 
< 
u. 
z < 
oc 
z 
< 
s 3 
Ul 
z 
h-
Z 
Ul 
M • 
Ul Wl 
ae Z a. 0 
Ul -
»5 
1-
0 , O X 
o 
Q"* Sul 
Ul * 
!i 
70 
The d i s t r ibu t ion of monthly r a i n f a l l in the months of 
June and October has been sho-'vn in f ig . 11. The r a in f a l l data over 
a period of 35 years have been arranged in descending order and 
the median i s ascer ta ined. 
I t \vDUld be worthwhile to consider the r a i n f a l l dispersion 
diagrams, showing the v a r i a b i l i t y of r a i n f a l l from the median at 
various s t a t ions into three groups. Haidergarh, Ramsanehighat, 
Fatehpur and 'Barabanki which l i e in the south-eastern portion may be 
included in the f i r s t group, Wnereas Sidhauli , Biswan, Sitapur and 
iViisrikh which l i e in the centre of the region, fa l l in the second 
group, and the th i rd group includes Nighasau, Kheri and Muhamnadi. 
I t i s evident from figures 26, 27, 28 and 29 that the 
s t a t i ons of the f i r s t group show s t r ik ing s imi la r i ty in v a r i a b i l i t y . 
There i s not much difference between the i n t e r q u a r t i l e range at 
Haidergarh, Ramsanehighat, Barabanki and Fatehpur during the months 
of July and August. The v a r i a b i l i t y in June, though i t i s grea tes t 
at Haidergarh i s nevertheless c r i t i c a l for a l l the remaining s ta t ions 
because of the small value of the median. The month of September 
has a fa i r ly long i n t e r q u a r t i l e range at Haidergarh and Ramsanehighat. 
The i n t e r q u a r t i l e range in October i s comparatively small but there 
are at l e a s t 12 years when October was r a i n l e s s . I t i s also clear 
from these diagrams tha t there are about 13 years \A^ich received 
l e s s than 25 mil l imetres rain in October and there are equal number 
of years when r a i n f a l l did not exceed 55 mi l l imet res . 
The i n t e r o u a r t i l e qua r t i l e range for July among the second 
group of s t a t ions i s more or l e s s s imilar , with the exception of 
71 
is Biswan which has a comparatively grea ter range. At a l l s tat ion; 
the r a i n f a l l in July and August i s d i s t i n c t l y l e s s var iable with 
the exception of Sidhauli where v a r i a b i l i t y i s 45 per cent . The 
i n t e r q u a r t i l e range in September at a l l the s t a t i ons i s f a i r ly high 
but the r a i n f a l l of October i s highly var iable and ranges between 100 
to 200 per cent from the median (Table I I ) . 
A comparison of t-^ ro se ts of s t a t ions shows that July and 
August at the second set of s t a t i ons are l e s s var iab le than those of 
the f i r s t . The v a r i a b i l i t y in the June i s almost smaller but ^ . 
general ly increases towards west and south-west. 
The annual v a r i a b i l i t y of r a i n f a l l in the th i rd group i s 
lowest ranging from 10 to 16 per cent . The i n t e r q u a r t i l e ranges of 
July and August are small with the exception of Muhamnadi, where 
i n t e r q u a r t i l e range i s comparatively high, though i t receives highest 
amount of r a i n f a l l . The average r a i n f a l l at Muhammadi and Nighasau 
are 1102 and 1256 mil l imetres respec t ive ly , v\rfiile the corresponding 
medians are 1012 and 1105 mi l l imet res . This c lear ly ind ica tes the 
discrepancy between the average and the medians. The dispersion 
pat tern for July and August, though not i den t i ca l at a l l the s ta t ions , 
does not reveal any s t r ik ing difference. In September the i n t e r -
q u a r t i l e range i s higher than the month of June. September i s 
f a i r ly var:iable at Kheri, Muhammadi and Nighasau. I t wil l be seen 
from f igs . 15-25 that in about five to eight yeatrs, the month of 
October which i s highly va r iab le , was r a i n l e s s at 8 s t a t ions and i t 
received r a i n f a l l l e s s than 850 mi l l imet res . 
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Therefore, on the bas is of above analysis i t may be well 
concluded tha t the v a r i a b i l i t y in June i s highest in North-west 
while i t decreases towards south-eas t . July records a sudden r i s e 
in r a i n f a l l as compared to June. The months of June and July are, 
therefore , marked by a major d i scont inu i ty , on the other hand the 
months of July and August are almost everywhere months of regular 
rainfall with no d i scon t inu i ty . 
The smaller i n t e r q u a r t i l e range of June as compared to 
July and August ind ica tes that i t i s a month of small v a r i a b i l i t y 
which i s more l i xe ly to be c r i t i c a l for ag r i cu l tu ra l a c t i v i t i e s 
because the monthly median i s low and any reduction in t n i s amount 
would delay the ag r i cu l tu ra l opera t ions . On the o ther hand, the 
amount of heavy r a i n f a l l during July and August makes up for the 
high v a r i a b i l i t y during these months and the agr icu l tu ra l operations 
are not influenced to any s ign i f ican t degree. 
Howev r, a l l the s t a t ions of the region receive higher 
r a i n f a l l in the month of July as compared to August, with the 
exception of Barabanki where August i s r a i n i e r than July. The 
dispersion diagram shows a considerable amount of consistency in 
the d i s t r ibu t ion of r a i n f a l l during July and August. However, 
i f 50 per cent increase or decrease in the median value i s taken 
into considerat ion, i t wil l be seen that the number of years with 
heavier r a i n f a l l far exceeds the number of years \/vith def ic ient 
r a i n f a l l . I t c lear ly ind ica tes that the r a i n f a l l a l l over the 
region in the months of July and August i s more l i a b l e to be in 
excess of the median than to be de f i c i en t . 
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The above analysis also indicate the major discontinuity 
in the months of September and October. The interquartile range 
is higher in September than that of June and the agricultural 
consequences of this are quite significant. The variability in 
October is extremely high and ranges between one hundred to three 
hundred per cent at some stations. Almost all the stations record 
very significant rain during October for several years. 
The above analysis of the dispersion diagrams shows that 
the variability is higher in October, next in order of percentage 
are September and June. July and August are liable to excessive 
rainfall while there is greater possibility of insufficient rain 
during June and October, 
It is now needless to say that the rainfall in the area 
is unreliable during the months when its regularity is most needed. 
Such uncertainties in rainfall, specially in the area where agricul-
ture is reduced to a mere gamble with the monsoon due to the lack 
of adequate irrigation facilities, have an adverse effect on 
agriculture. 
GHAFTER-III 
SOILS 
The s o i l s of the region (Kheri, Si tapur and 
not 
Barabanki d i s t r i c t s ) have/,been studied so far on s c i e n t i f i c 
l i n e s and s c i e n t i f i c data and records on the subject are not 
ava i l ab le . Some published records of more than ha l f a 
century old are avai lable in the form of Settlement Reports 
and the D i s t r i c t Gazet teers , both of which give a texural 
c l a s s i f i c a t i o n of s o i l s arr ived at by empirical methods for 
2 
revenue assessment purposes. These are the o ldes t sources 
of information ava i l ab le . However, these sources contain a 
valuable information regarding the s o i l s of t h i s region. 
The so i l maps of India and even tha t of Uttar Pradesh 
prepared from time to time by various a u t h o r i t i e s give only 
a general ized p ic tu re of the so i l s of t h i s region, (Kheri, 
Si tapur and Barabanki), Usually the area under study i s 
included in to the btoad b e l t of alluvium so i l without any 
l.(i)Th« Government of Ut tar Pradesh i n i t i a t e d a Sample Soil 
Survey Scheme in 1950, based on A.B. Stewar t ' s repor t 
'So i l F e r t i l i t y Invps t iaa t ion in India with Special 
Reference to Manuring. The s o i l s from the f ie ld of sample 
v i l l a g e s were analysed and a t ex tu ra l c l a s s i f i ca t i on of 
i t was published in four volumes e n t i t l e d 'So i l Survey 
and Soil utorks in UttarPradesh (Allahabad). But no sample 
v i l l age was taken from the region under study. 
( i i )Agr i cu l tu r a l Chemist during the year 1964-68 surveyed 
the d i s t r i c t of 'Kher i ' but due to the unpublished record 
the so i l data are not ava i l ab le . 
2 . ( i ) Report on the Revision of Records and sett lement opera-
t ions in the D i s t r i c t of Sitapur, (Allahabad, 1886). 
( i i ) Report on the Revision of Records and settlement opera-
t ion in the D i s t r i c t s of Barabanki (Allahabad, 1971), 
( i i i ) D i s t r i c t Gazetteer of Barabanki, Vol.XLVIII, p . 98. 
( iv) D i s t r i c t Gazetteer of Sitapur, Vol.XLVII, p . 57. 
- (v) D i s t r i c t Gazetteer of Kheri, Vol. XLVII, p . 76. 
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fur ther sub -c l a s s i f i ca t ion . A t ex tu ra l c l a s s i f i ca t i on of so i l s 
on the bas i s of colour, t ex tu re , a v a i l a b i l i t y of water and the 
leve l of land has been attempted in these records . Each type 
of so i l has been given loca l names such as domat. balua. 
dhankhar. matiar and topper and these local names d i f fe r usually 
from d i s t r i c t to d i s t r i c t . 
The wri ter v i s i t e d a number of v i l l ages during the 
course of h i s survey in d i f fe ren t pa r t s of the region and 
obtained information on the so i l c h a r a c t e r i s t i c s , a v a i l a b i l i t y 
of water supply, manures and the leve l of the land. On the 
bas i s of these ava i lab le informations and personal enquir ies 
and observat ions , an attempt has been made by the wr i te r to 
c lass i fy the s o i l s of the area. 
The so i l of t h i s region i s a l l uv i a l and on the geolo-
g ica l bas i s , the a l l uv i a l deposi ts of the region may be c lass i f i ed 
und^r two d iv i s ions : the new alluvium and the old alluvium, 
also known as khadar and bhangar respec t ive ly . The khadar 
i s sandy in composition and general ly l i g h t in colour. I t 
va r i e s general ly in tex ture from sand to s i l t y sand. The khadar 
lands are found in narrow s t r i p s along the r i v e r s Ghaghara, 
Sarda and Gumti. The khadar so i l of Ghaghara and Sarda 
l . i )D .N. Wadia, Krishnan, M.S. 8. Mukerjee, P.M.: Soil Map 
of the Geological Survey of India; Memoirs of tF e^ 
Geological Survey of India^ 1935, P la te XXV. 
ii)Raychaudhuri, S.P., 8. o the r s , Soi ls of India (New 
Delhi, 1963). 
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i s sandy whereas the Gumti khadar so i l i s s i l t y sand. The 
khadar of Ghaghara a t t a i n s i t s maximum width of about 18 
ki lometres in the south-east of Barabanki d i s t r i c t along the 
Ghaghara bank. The s o i l s of the khadar vary in tex ture from 
gravel and sand in the upper courses to the s i l t and s i l t y clay 
in the lower courses of the r i v e r s . During the years of heavy 
r a i n s the ground ge t s saturated and very often the sowing of 
r ab i crops has to be deferred. Successive deposi ts of a l luv ia l 
s i l t gradually r a i s e s the ground level t i l l the land becomes 
en t i r e ly free from annual inundation. At such places the khadar 
i s extremely productive. The product iv i ty diminishes in places 
v\^ en the r i v e r s take a sudden change in t h e i r courses and owing 
to accumulation of sand. 
Bhangar or old alluvium i s more clayey in composition 
and general ly dark in colour. Bhagar corresponds in age with 
the middle-Pleistocene while the khadar gradually passes into 
the Recent. Casual d i s t r i bu t i on between these two i s some-
what d i f f i c u l t , but usual ly the o lder deposi ts occupy higher 
land and the newer depos i t s , the lower lands in the immediate 
neighbourhood of the r i v e r s . The area under the older deposi ts , 
however, i s much grea te r than tha t the newer depos i t s . 
1. Raychaudhuri, S.P. & o the r s , op. c i t . , (New Delhi 1963), 
p . 44. 
2 . Krishnan, M.S., 'Geology of India and Burma.' (Madras, 
1956), p . 529. 
m 
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The Bh^naar land i s represented by the level p la ins 
above the flood leve l of the main r i v e r s . Depending upon the 
topography and drainage, the so i l considerably var ies in 
t ex ture and consistency ranging from sandy loam to s i l t and 
s t i f f c lay. Sometimes t h i s so i l i s character ised by the 
presence of calcareous concretions w^ich are cal led kankay 
and which are found from surface to an appreciable depth 
below and are formed due to the segregation of the calcareous 
a t e r i a l of the a l l uv i a l deposi ts in to lumps or nodules. 
At places v\Aiere the so i l i s impregnated with a high percentage 
of ac id ic or a lka l ine s a l t s i t i s known as Usar. 
Khadar S o i l : - I t i s predominantly sandy so i l and i s found 
adjacent to the r ive r banks. I t var ies in tex ture and along 
the Ghaghara, i t contains a high proportion of coarse sand 
and while along the Gumti, the so i l i s e i the r sandy s i l t or 
contains a high proportion of s i l t . As one moves away from 
the banks, the so i l improves in tex ture andshows an increase 
in the percentage of s i l t . 
The t r a c t of sandy so i l occurs in a narrow s t r i p 
along the banks of the r i v e r s Ghaghara and Sarda while the 
s i l t 
sandy/soi l occurs along the banks of the Gumti. The so i l 
i s of recent or ig in and has been deposited from the annual 
inundation of the r i v e r . In the extreme upper course of the 
r i v e r Ghaghara and Sarda, the so i l i s almost pure sand but 
1. Wadia, D.N., Geology of India (London 1961), p . 394. 
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in the lower course, i t improves in tex ture and the percentage 
of s i l t increases , so much so tha t in low lying areas i t 
becomes sandy loam to loam. The khadar so i l contains l i t t l e 
p lant food and has l i t t l e power of re ta in ing water. 
The so i l becomes almost dry in times of low r a i n f a l l 
and i s heavily leached when the r a i n f a l l i s heavy. The water 
t ab l e in the khadar lands i s high and in the rainy season i t 
comes close to the surface. The agr icu l tu re i s not free from 
danger due to water-logging and floods. The sandy soi l i s 
u t i l i z e d for the cu l t iva t ion of maize, pulses and broadcast 
r i c e in the khar i f season while the sandy s i l t i s used for the 
production of m i l l e t s . Barley, gram and l e n t i l occupy the 
l a r g e s t area during the rabi-season, 
Bhanaar SoiJ^c-Bhanaar so i l may be divided in to (a) sandy loam, 
(b) loamy, (c) clayey loam, and (d) clayey s o i l , 
(a) S^ndv loam (Dumat) — This so i l occurs to the west 
of the loamy t r a c t . Textural ly , i t var ies from sandy loam 
to loam and i s brown to reddish brown in colour. The soi l 
gradually changes from sandy loam to loam as one moves from 
west to eas t . Owing to i t s water-holding capacity, i t becomes 
almost dry in periods of low r a i n f a l l . I t i s general ly def ic ient 
in organic matter and p lant n u t r i e n t s . A patch of sa l ine and 
a lka l i so i l also occurs in the south west of t h i s t r a c t . At 
are-
several places t he re / inc rus t a t ion of s a l t aff lorescence. 
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The so i l i s given to groundnut cu l t i va t i on . I t grows 
a var ie ty of crops when i t i s well manured and i r r i g a t e d . I t 
favours good development of the roots of the p lan t s owing to 
f a i r aerat ion in the sub-so i l . Maize, arhar and broadcast 
r i c e are the chief crops cu l t iva ted in the khar i f while 
wheat, barley 'and grams occupy the l a rges t area during the 
rabi season. 
(b) Loamy Soil (Dumat) — I t occupies a considerable area 
of theJ^angar land. Texturally i t i s sandy loam and gradually 
changes to s i l t y clay. Wherever the land i s low lying and i s 
l i a b l e to water logging, the so i l becomes clayey. The surface 
so i l i s l i g h t yellow to brown in colour. I t i s r i ch in organic 
mat ter . I t has usually a high water-holding capacity and i s 
capable of producing good crops i f i r r i g a t i o n f a c i l i t i e s are 
ava i l ab le . 
The so i l i s general ly very f e r t i l e and produces a 
var ie ty of crops. Generally t ransplanted and broadcast r i c e , 
maize, m i l l e t s , sugarcane and khar i f pulses are grov\ffi in the 
khar i f season, whereas wrfieat, barley, peas and gram are the 
dominant crops of the rabi season. 
(c) Clavev loam (Matiar) — As compared to the loamy s o i l , 
i t i s r ich in clay and has a r e l a t i v e l y high water- re ta in ing 
capaci ty . The so i l i s brownish to yellowish-grey in colour, 
and in the lower horizons deepens to a dark grey colour vi^ich 
i s known loca l ly as mat iar . The so i l i s s t i f f and i s of heavy 
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texture. At places it is so tenacious that it can only be worked 
when well soaked, and in the dry state hardens to a very high 
consistency. This soil has a zone of l^ ankgr formation at lower 
depths. The lime concretions are used for making mortar and 
cement and also for road construction. The soil below kankar is 
generally sandy and does not contain as much clay as the horizon 
having kankar pan. The calcium from the surface is leached and 
accumulates at various depths in the form of kankar nodules. The 
presence of kankar pan impedes the drainage with the result that 
during the rainy season water at places is held up and stagnates. 
The soil occurs in the central position of the region 
stretching from north to south throughout the area. The proportion 
of clay decreases in the high lying areas and the soil becomes 
loamy but in shallow depressions the soil is predominantly clayey 
as the fine particles from the high lying areas are washed out 
and gets redeposited in these depressions. The soil in the low 
lying areas is best suited for the cultivation of transplanted 
rice. 
In the northern tract of this soil, the water-table is 
high, the irrigation facilities are adequate. But in the southern 
tract of this soil the water table is relatively low but irrigation 
facilities are adequate. The tract therefore produces good crops 
in the kharif as well as in the rabi season. Principal crops during 
the kharif season are sugarcane, rice, maize and arhar. and in 
rabi wheat, barley, peas and lentil occupy the largest area. 
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Clavev (Dhankar) — The clayey so i l possesses grea ter water 
r e t a in ing capacity and i s found in the lowlands of the western 
p a r t s of the Kheri and Sitapur d i s t r i c t s . The region i s drained 
by numerous water channels. During the wet monsoon months 
considerable port ion of the region suffers from water-logging 
which promotes the compact and cloddy s t ruc tu re of the so i l and 
makes i t more s t icky. The so i l becomes st icky when wet and very 
hard when dry. The so i l i s heavy and has a heavier texture than 
the clayey loam s o i l . I t i s grey to dark grey in colour. In 
southern port ion of t h i s t r a c t a la rge amount of kankar occurs 
in the sub-soi l a t an average depth of 2 to 4 metres and sometimes 
the kankar pan comes up to the surface and renders the so i l of 
l i t t l e agr icu l tu ra l value. 
The s o i l , as i t s loca l name ind ica t e s i s la rge ly given 
to the cu l t iva t ion of t ransplanted r i c e . In t h i s region t h i s soi l 
i s also used to a considerable proportion for the cu l t iva t ion of 
sugarcane which gives two to three continuous harvests with a 
s ingle seeding which i s loca l ly named as Penrhi sugarcane. 
Class i f i ca t ion of so i l at v i l l age leve l 
on the bas i s of f e r t i l i t y 
The above mentioned so i l c l a s s i f i c a t i o n i s based on 
regional level and varying degree of so i l f e r t i l i t y has not been 
considered to c lass i fy the land. Therefore, an attempt has also 
been made to c lass i fy the v i l l age land on the bas i s of varying 
degree of so i l f e r t i l i t y of the v i l l age lands . The v i l l age r s 
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also recognize an a l t e r n a t i v e system of c lass i fying t h e i r cul t ivated 
lands on the bas i s of t h e i r locat ion with regard to t h e i r v i l l age 
s i t e . The farmer has based t h i s c l a s s i f i c a t i on on the ava i l ab i l i t y 
of organic matter present in the s o i l . The revenue ren t s are 
fixed on thebas i s of t h i s c l a s s i f i c a t i o n . 
The be l t surrounding the ru ra l dwellings i s more f e r t i l e 
and productive as i t receives l a rges t amount of manure and v i l l age 
refuse . Often he l i k e s to grow commercial crops vrfiich require 
more labour, care and f e r t i l i z e r s . Thus, the f i e ld s v^^ich are 
neares t to the dwellings are frequently manured, while those lying 
a l i t t l e far ther away are manured only occas ional ly , and those 
s i tua ted at long dis tances from the v i l l age s i t e hardly get any 
manure. The f i e ld s adjoining to the ru ra l dwellings are named 
variously as ooincj and b^shA- F e r t i l i t y gradually decreases 
towards the o u t s k i r t s of the villag(e and general ly the most 
remunerative crops are grown near the house c l u s t e r s while 
the i n f e r i o r crops are found far from the v i l l age s i t e s . This 
type of land has been used for sugarcane, vegetables and-potatoes. 
This so i l i s known as the good qual i ty land. 
The so i l which l i e s next to the <?oinc( so i l has been 
c l a s s i f i ed in to medium qua l i ty so i l in order of f e r t i l i t y and 
produc t iv i ty . Comparatively t h i s so i l i s l e s s productive and i s 
devoted to s ingle crops whereas the qoincj| lands are mostly devoted 
1. Moreland, W.H., The Agricul ture of i^ he United Provinrg^. 
(Allahabad, 1921), p . 45. 
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e i the r for the cu l t iva t ion of sugarcane or cropped twice in a year. 
The outlying unmanured land i s known as palo . In the clayey soi l 
t r a c t the land beyond the qoind i s divided in to pa,Xq and k i a r i . 
Wastelands and t h e i r Reclamation 
The Wasteland Surveys and Reclamation Committee includes 
in the ' cu l t u r ab l e waste land ' a l l land avai lable for cu l t iva t ion 
but not taken up for cu l t iva t ion or abandoned a f te r a few years 
owing to some reasons. Such lands may be fallow for more than 
five years and may be covered with shrubs. Lands which are reserved 
for pas ture for grazing are not included under ' cu l tu rab le was te ' . 
Fallows of one year are c l a s s i f i ed as current fallow and those of 
two to f i ve years are c l a s s i f i ed as ' fal lows other than current 
f a l lows ' . Thus wastelands for purposes of extension of cul t iva t ion 
are confined to 'o ther uncul t ivated land excluding fallows' and 
' fal lows other than current f a l lows ' . 
For proper reclamation measures information should be 
obtained about the types of wasteland. Therefore, the wastelands 
can be grouped in to four major ca tegor ies : ( i ) kans-infested 
wastelands, ( i i ) sa l ine and a lka l ine lands - (a) sa l ine , (b) sa l ine-
a l k a l i and (c) a lka l i s o i l s , ( i i i ) water-logged lands , and ( iv) 
ravine lands . The weed-infested areas are spreading out every year 
1. Shafi, M., 'The Problems of Wastelands in I n d i a ' . The Geographer, 
Vol. XV (Aligarh, 1968), p . l . 
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spec ia l ly in the Tarai region,of the area of iCheri d i s t r i c t . 
The so i l gradually becomes unf i t for cu l t iva t ion or the y ie lds 
declinewith the degree of i n f e s t a t i o n . Such lands can be 
rendered free from weeds only by heavy t r a c t o r s . As soon as the 
land i s cleared off the kan^^ i t should be ploughed in time and 
provision be made of f ie ld embankment. The embankments wil l 
prevent the loss of so i l and preserve moisture. The bunds wil l 
help in holding monsoon water and the growth of kans. In the 
t a r a i region of Kheri d i s t r i c t the rapid reclamation work has 
been taken up by the new s e t t l e r s . 
Water-logging has become a ser ious menace in the 
low lands of the Kheri, Sitapur and Barabanki d i s t r i c t s . 
Generally the khar i f crops f a i l and rabi sowing s t a r t l a t e . 
Owing to the occurrence of numerous lakes and water channels 
some of the area has become water-logged. The improvement of 
drainage i s the most important problem of t h i s area . 
There i s a s izable area under ravine lands along the 
banks of the Gumti r i v e r . The area under t h i s type of land i s 
increasing every year. The reclamation of t h i s ravine land i s 
cost ly and i t can be taken up with the help of bulldozers for 
l eve l l i ng the land. One of the effect ive s teps to prevent the 
formation of ravines i s to prevent gul ly erosion by checking 
grazing and preventing excessive run-off. Before reclaiming 
the ravine lands , a survey should be conducted to assess whether 
the ravine in question i s su i t ab le for ag r i cu l tu ra l purposes 
or to devote i t to fores t s or grass lands . 
1. Shafi, M., O p . c i t . , The Geographer. Vol.XV, (Aligarh, 1968), 
p. 3 . 
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Valine and a lka l i s o i l s are found in discontinuous 
and i r r e g u l a r patches . I t i s r a the r d i f f i c u l t to show the extent 
of t h i s so i l on maps without any de ta i l ed so i l survey as such 
patches are often in te rspersed with small pieces of f e r t i l e land. 
When the proportion of a lka l ine s a l t s increases beyond 
a ce r ta in l i m i t , i t begins to i n t e r f e r e with the growth of the 
crops whereas the occurrence of small quan t i t i e s of a lka l i s a l t s 
in the so i l does not produce any in jur ious effect on the s o i l . 
The s a l t by physical action puts a g rea te r pressure on the soi l 
than tha t of the p lan t c e l l s and consequently water, instead of 
passing from so i l to the root , passes from the root to the so i l 
and thus the crops withers away. 
On thgbasis of s a l t content and the percentage of the 
exchangeable sodium present in the s o i l , the sa l ine and a lka l i 
s o i l s are c l a s s i f i ed in to three types - s a l ine , s a l i n e - a l k a l i , 
and a l k a l i . In the d i s t r i c t s of Kheri, Sitapur and Barabanki 
the sa l ine s o i l s are known as reh.The rgti infes ted land presents 
a whiie o r ash colour i nc rus t r a t i on on the surface. During the 
rainy season the soluble s a l t s are washed down while during the 
dry summer season the sub-soi l water with dissolved s a l t s comes 
on the surface due to cap i l l a ry act ion. The evaporation of water 
leaves c rus t s of s a l t efflorescence on the surface. The lands 
impregnated with sa l ine and a lka l ine so i l are known as us^y 
1. Howard, H. Crop-production/lndia. (London, 1924), p . 44 
2 . Shafi, M., op. c i t . The Geographer. Vol.XV, (Aligarh, 
1968), p . 3. 
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in t h i s region. In these us^r lands general ly clay and clay 
loam have heavy indurated hard sub-soi l and thus form a typical 
ug^r land. The p r o f i l e s of these s o i l s are general ly associated 
with a hard pan of kankar which r e s t r i c t s the upward movenent of 
water by cap i l l a ry ac t ion . 
There are many types of usar lands c l a s s i f i ed on the 
bas i s of s a l t content . Low a lka l i us^r^ are mostly covered with 
thick vegetation and general ly free from kankar and the so i l 
va r i e s from clayey to clayey loams and loams. This type of usay 
i s su i t ab le for cu l t iva t ion without any special treatement. The 
medium qua l i ty usgr land has a sparse vegetat ion cover with 
d i s t i n c t hard pans. These lands can be made f i t for cu l t iva t ion 
a f t e r i t i s properly t r ea t ed . Usar lands with high a lka l i so i l s 
are completely devoid of vegetat ion and the kankar pan appears 
close to the surface. This land i s l a rge ly unf i t for cul t ivat ion, 
The Usar Reclamation Committee of Uttar Pradesh has 
pointed out tha t a lka l ine condit ions are produced due to the 
presence of sodium and bicarbonate to the extent of 0 .1 to 0.4 
per cent, the exact quant i ty of which var ies according to the 
nature of the so i l and the presence of sub-soi l kankar beds, 
and high wate r - tab le . 
The usgr lands can be reclaimed for ag r i cu l tu ra l or 
a f fores ta t ion purposes only where the water t ab le i s not high 
enough to be within the ef fec t ive range of ac t ive cap i l l a ry 
act ion or w^ere the so i l i s not eas i ly impermeable on account 
of the presence of kankar pan. 
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The reclaimable u^ar lands in Uttar Pradesh have been 
divided in three categor ies by Professor M. ShafiT i . e . , easi ly 
reclaimable, reclaimable with s l i gh t d i f f i cu l t y and reclaimable wit 
moderate d i f f i c u l t y . In the eas i ly reclaimable category of lands 
are those usar lands where the water - table evenjciuring the rainy 
season i s beyond 3 metres from the surface and the permeability 
i s at l e a s t a l i t t l e over one centimetre per hour and the so i l 
contains l e s s than 40 per cent clay. This type of land can 
eas i ly be reclaimed by dividing the area in to small p l o t s , 
l eve l l i ng i t and by applying green manuring and decomposable 
organic mat ter . 
The lands, v\^ere water - tab le i s g rea te r than 3 metres 
during the summer but within two metres during r a ins and the 
permeabil i ty i s at l e a s t a l i t t l e over one centimetres per hour 
and where so i l i s 40 per cent clayey, can be reclaimed with 
s l i g h t d i f f i cu l t y by applying the methods of eas i ly reclaimable 
land. 
The lands which can be reclaimed with moderate d i f f i cu l ty 
are those lands where the permanent water- table i s well above 
3 metres or the so i l p ro f i l e i s l i t t l e permeable due to r e s t r i c -
t i o n s of Hankar pan or indurated clay pan in the sub-soi l within 
2 metres. These reclamation methods should be applied along 
with the improvement of general condit ions of drainage in the 
area. 
1. Shafi, M., op. c i t . The Geographer. Vol. XV, Aligarh, 1968, 
p . 4 . 
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The basic problem in reclamation of ug^r so i l i s to 
remove the excess of s a l t from the s o i l . Soil s c i e n t i s t s have 
suggested three methods, e . g . , f i r s t ly , - the mechanical - the 
heavy appl icat ion of water to wash out s a l t s ; secondly, agronomic 
growth of su i t ab le crops in ro t a t ion ; and th i rd ly chemical 
appl icat ion such as gypsum or calcium chlor ide . 
The imperfect drainage, both of the surface and 
underground, i s the root cause of the or ig in and accumulation 
of s a l t in the so i l and sub- so i l . Therefore, an adequate 
drainage i s the f i r s t p r e - r e q u i s i t e to the reclamation of us^y 
land. The water - tab le should be at l e a s t below 5 metres and 
t h i s requi res a permanent lowering of the wate r - tab le . The 
lowering of the water - tab le can be achieved by dividing the usar 
land in to anall f i e lds with a subs tan t ia l embankment around 
them to hold water. These f i e l d s , then, should be subject to 
frequent ploughing so t ha t the s a l t may be leached out to grea ter 
depth. The o ther way to cause the leaching of the so i l i s to 
employ i r r i g a t i o n water during the dry period wrfien the water-
t ab le i s normally low. 
^implication of heavy doses of molasses for the 
reclamation of Usar so i l at the r a t e of 25-40 tons per hectare , 
containing 2 per cent acid and 60-70 per cent of carbohydrates 
wi l l c rea te ac idic condit ions in the so i l owing to the production 
1. Khan, A.D., Diagnosis and Reclamation of Usar Soi l . 
Bul let in No.4, (Lucknow, 1951), p . 10. 
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of carbonic acid o r organic acid vitiich n e u t r a l i s e s the a lka l i 
of the s o i l . Carbonic acid produced in la rge quan t i t i e s from the 
decomposition and oxidation of carbohydrates converts sodium 
carbonate in to bicarbonate. Moreover, carbohydrates present in 
molasses encourage the growth of nitrogen fixing bacter ia l i k e 
ayatobacter in s o i l . Calcium which i s added to the soi l by 
d in t of i t s presence in the molasses helps in converting sodium 
so i l in to a calcium s a l t and makes the so i l product ive. 
Green manuring and gypsum have proved effec t ive in 
reclaiming the usar s o i l s in Uttar Pradesh. The s o i l s , according 
to t h e i r p rope r t i e s , are t rea ted with specif ic quan t i t i e s of 
well-powdered gypsum, and water i s allowed to stand in them for 
the completion of the reac t ion . The water i s the rea f te r flushed 
out and a crop of dhaincha i s sown as a green manure at the r a t e 
of 95 kilogramsNper hec ta re . Then the dhaincha crop i s ploughed 
under a f te r about six weeks and the f ie ld i s ready for the sowing 
2 
of a t ransplanted var ie ty of paddy. 
The general procedure of the reclamation of sa l ine 
3 
so i l has been pointed out by Professor M, Shafi . He suggests 
t h a t the land which i s to be reclaimed should be leve l led and 
i . Dhar, N.R., and Mukherjee, S.K., Available Nitrogen in 
Tropical So i l s , Journal of Indian Chemical Societv. 
1913, p . 23. 
2. Agarwal, R.P. , Progress of Recent Research in the Section 
Agricul tural Chemistry. (Kanpur. 1953). pp.20-21 
3, Shafi, M., op. c i t . pp. 1-5, 
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divided in to convenient s ize of p l o t s with f ie ld ©nbankments and 
should be thoroughly ploughed during ear ly summer and should be 
f i l l e d with water. In the second year paddy straw or undecomposed 
bulky organic matter should be applied uniformly in the f i e ld . 
When the water begins to dry up, more water i s added and the 
process continues u n t i l July when paddy i s t ransplanted in the 
p l o t s . The process may have to be repeated for three years . In 
the fourth year dhaincha i s sown in April and ploughed down in the 
s o i l in June and i s followed by the t ransp lan ta t ion of paddy. In 
the fourth year a good crop of paddy would be obtained. Paddy i s 
followed by gram or peas. I f i t happens to be clay soi l then the 
ro ta t ion of paddy-peas wil l be permanently followed. In the l i g h t e r 
s o i l s dhaincha i s sown in the khar i f season and i s ploughed down 
in the second week of August. Dhaincha i s followed by wrfieat. I f 
wheat succeeds the land may be taken as fully reclaimed and normal 
farm operation may be followed. However, i f the so i l i s pure 
a l k a l i , and gets puddled by addit ion of water, gypsum should be 
applied. The amount of gypsum to boSpplied wi l l depend on the 
chemical s t a t u s of the s o i l . 
I t would be worthwhile to note the recommendations of 
the Wastelands Survey and Reclamation Committee in connection with 
the reclamation of sa l ine and a lka l i so i l — ( i ) The p rac t i ca l 
methods of reclaiming such affected lands should be d^nonstrated to 
1, Shafi, M., Op. c i t . pp .6-7 . 
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the c u l t i v a t o r s , ( i i ) Dhaincha seeds for green manuring and 
f e r t i l i z e r s and manures should be supplied to the cu l t iva to r s 
a t subsidized r a t e s , ( i i i ) In areas of high water t ab le , cheap 
methods of improving drainage should be resor ted to and further 
research be conducted for discovering cheaper method for the 
improvement of drainage, ( iv) Soi ls of the area should be 
studied from the point of view of t h e i r s t ruc tu re , permeability 
and the nature and content of s a l t s , in the so i l p r o f i l e s . 
Apart from reclaiming the usar land, d i f ferent measures 
should also be adopted to prevent the extension of us^r lands. 
One of the important methods i s in tens ive p r e - i r r i g a t i o n soi l 
surveys and mapping of sub-soi l characters in regard to 
permeabili ty and s a l t content and should i nd i ca t e areas v\*iere 
water tab le i s expected to r i s e so t ha t these factors may be 
taken in to account while designing the i r r i g a t i o n system. 
Chapter IV 
AGRICULTURAL LAND USE 
A g r i c u l t u r e i s t h e main occupa t ion of t h e people of 
t h e d i s t r i c t s of Kher i , S i t apu r and Barabanki where n e a r l y 70 
pe r cent of t he popu la t ion d i r e c t l y depends upon a g r i c u l t u r e and 
20 per cent of t h e popu la t ion i n d i r e c t l y earn t h e i r l i v e l i h o o d 
from the a g r i c u l t u r a l land of t h e a r e a . Approximately more than 
64 per cent of the t o t a l a rea i s under c u l t i v a t i o n . The remaining 
36 per cent i s occupied by s e t t l e m e n t s g roves , p a s t u r e s and o t h e r 
n o n - a g r i c u l t u r a l uses such as r oads , r a i l w a y s and p lay ing ground. 
Under r e c e n t c o n s o l i d a t i o n scheme in t h e v i l l a g e s in the d i s t r i c t s , 
t h e land has been pu t under v a r i o u s uses wi thout t ak ing i n t o 
c o n s i d e r a t i o n p r i n c i p l e s of land use p l a n n i n g . These va r ious uses 
o f land a p a r t from growing of c rops , a r e the l ands for roads and 
chakroads , t h r e s h i n g ground, p lay ing ground, s e t t l e m e n t s and 
s c h o o l s . 
LAND UTILIZATION (1968 - 69) 
Table H I shows the pe rcen tage of each use of land to 
t h e t o t a l a r e a . The pe rcen tage of the v a r i o u s uses of land to 
2 
the total area have been shown in fig. 38, on the basis of 
parganawise statistics obtained from the Board of Revenue, 
Uttar Pradesh (Lucknow). 
1. Chakroad is a local name which is in a long strip of 10 feet 
width is used as a road to reach the plots or to connect with 
the site of settlements. 
2. This map has been prepared on the basis of percentage occupied 
by each land type in each pargana during the year 1968-69. The 
parganawise statistics have been obtained from the board of 
Revenue, Uttar Pradesh (Lucknow). 
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Land U t i l i z a t i on in Kheri. Sitaour & Barabanki D i s t r i c t s (1Q68-69) 
Total area 1833341,314 hectares 
Land c lasses ' ; Area in 
! hec tares 
: Total 
Percentage! percent-
of the I age of 
t o t a l area; the to ta l 
; area 
1. Net area sown 
4 
2. Fallow land 
(i) Old fallow 
(ii) Other fallow 
3. Other uncultivated land 
excluding fallow 
(i) Groves 
(ii) Culturable waste 
4. Land not available for 
cultivation 
(i) Land put to non-
agricultural uses 
(ii) Barren and uncultivated 
land 
Area sown more than once 
Total cropped area 
Cultivated area 
Culturable area 
1171488.234 
130249.266 
45007.130 
85242.136 
149395.008 
67579.512 
81815.496 
382208.806 
360943.744 
21265.062 
311717.462 
1483205.696 
1301737.500 
1451132.508 
63.89 
2.46 
4 .65 
3.68 
4.47 
19.69 
1.16 
100.00 
63.89 
7 .11 
8.15 
20.85 
100,00 
1. 
2. 
3 . 
4 . 
5 . 
This t ab le has been prepared on the basis of the pparganawise 
land use records of Kheri, Si tapur, Barabanki d i s t r i c t s . 
The land c l a s s i f i c a t i o n given in t h i s t ab le i s based on the 
prevai l ing type of c l a s s i f i c a t i o n in India which re fe r s 
primari ly to land surface. 
Net cul t iva ted land includes current fallow lands in the year 
of enquiry in the khari f and rabi seasons. 
Fallow lands are those lands which have not been cul t iva ted 
from the l a s t five years . 
Groves mainly consis t of mango (Mangifera Ind ica) , Jack- f ru i t 
(Artocarpus he terophyl lus) , tamarind pulp and guava t r ees whose 
f ru i t s cons t i t u t e a major pa r t of v i l l age d ie t when the season i s on 
DISTRICTS OF KHERI SiTAPUR AND BARABANKI 
L A N D U T I L r Z A T I O N 
( I 9 6 8 - 69 ) 
•.;.• LAND PUT TO NON-AGRtCUL 
^ JURAL USES-
H i BARREN & UNCULTIVATED LAND 
I GROVES 
f ~ | CULTIVABLE WASTE 
^ OLD FALLOW 
J/^ rTHEP FALLOW 
[ ^ NET AREA SOWN 
-Z8000O 
_ - Y 160000 
- -40000 
SOURCE - BASED ON UNPUBLISHED DATA 
OBTAINED FROM THE REVENUE 
DEPARTMENT OF KHERLSITAPUR 
AND BARABANKI DISTRICTS 
RG 38 
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Table III presents an overall picture of the land use 
in the area which occupy about 1833341 hectares and out of which 
1171488 hectares or 64 per cent is net sown area. About 382208 
hectares or 21 per cent of the total area is classified as not 
available for cultivation. About 8 per cent of the total area is 
covered by groves and culturable waste while more than 7 per cent 
of the area is occupied by fallow lands. 
The land 'not available for cultivation' comprises the 
'land put to non-agricultural uses and barren or uncultivated 
land'. The former category includes settlements, roads, railways, 
cemetery, cremation ground, cart track and embankments while the 
latter includes all the area covered with water and lowlands. It 
is clear from Fig. 38 that the area under barren and uncultivated 
land generally increases from south to north. The area of the 
land not available for cultivation is comparatively high in those 
parganas which are along the bank of the rivers Ghaghara and 
Sarda owing to the sandy deposits over the fertile land. A strong 
current of receding water is quite disastrous and causes great 
damage to the standing crops. Thus large tracts of land near the 
river courses of Ghaghara and Sarda have to be left uncultivated. 
This part of the land serves one useful purpose in providing 
thatching grasses and plants locally known as '.jh^ u* and is used 
widely for kitchen wood and in thatched roofs in most of the-
rural houses. The deep roots of 'ihau' provide great difficulty 
in the clearance of this wide strip along the rivers of Ghaghara 
and Sarda for cultivation; though the land is fertile and level. 
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In northern pa r t s mostly in t a r ^ i the presence of numerous 
r i v u l e t s , ox-bow lakes and shallow depressions also reduce the 
percentage of cu l t iva ted land. The other uncult ivated land, 
excluding fallow land, are covered by groves, pas tures , grassland 
and other lands which have not been included in fallow as well as 
in land not avai lable for cu l t i va t i on . Out of 149395.008 hectares 
under t h i s group, 67579.512 hecatres or about 45 per cent i s under 
groves and 81815.496 hectares or about 55 per cent i s under culturabla 
waste. The p o s s i b i l i t i e s of reclaiming these lands i s small. 
The a t t en t ion should be paid to such lands which are covered with 
groves and pas tures . These lands should be t rea ted and managed 
properly while those areas which cannot be managed well should be 
given to the cu l t iva t ion of grain crops. 
The fallow land cons i s t s of old fallow and other fallow 
covering an area of 130249.266 hectares or 7.11 per cent of the 
t o t a l area. Old fallow includes the land which were l e f t unut i l ized 
for more than two years and l e s s than five years . The other fallow 
land includes the land which was not under the crop at the repor t -
ing time but was sown five years back in recent pas t . These fallow 
lands can eas i ly be brought under cu l t iva t ion with the help of 
manures, f e r t i l i z e r s and i r r i g a t i o n f a c i l i t i e s . 
i . The Wasteland Survey and Reclamation Committee includes in 
the ' cu l t u r ab l e waste ' a l l those land avai lable for cu l t iva-
t ion but not taken uo for cu l t iva t ion or abandoned af ter a 
few years owing to some reasons. Such lands may be fallow 
for more than five years and may be covered with shrubs. 
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The area sown more than once in an a g r i c u l t u r a l year 
i s termed as double cropped area which i s 311717.462 h e c t a r e s or 
about 28 per cent of t h e n e t sown area o r l i t t l e l e s s than one-
s i x t h of t o t a l a rea of the r e g i o n . The t o t a l cropped area i n c l u d e s 
t h e ne t sown area and t h e double cropped area and as such i t i s 
about 80 per cen t of t he t o t a l area of t h e r e g i o n . 
Fallow l a n d s a r e such l ands which have been sown f ive 
y e a r s back but a r e not being sown a t t h e r e p o r t i n g t ime. They 
a r e cons idered as good as c u l t i v a t e d l and . The c u r r e n t fa l lows 
have t h e r e f o r e been inc luded in the c u l t i v a t e d l and . The c u l t i -
vated land c o n s t i t u t e s about 70 per cen t of the t o t a l a r ea . 
AGRICULTURAL SEASONS 
There a re two main a g r i c u l t u r a l seasons in a y e a r , i . e . , 
t h e k h a r i f season o r the crops of the summer season and the r ab i 
season o r the crops of the win te r season. The sowing of k h a r i f 
c rops beg ins with the advent of monsoon, g e n e r a l l y from the t h i r d 
week of June . I f t h e r a i n f a l l i n the wet monsoon months i s well 
d i s t r i b u t e d and t ime ly , a l l t he k h a r i f c rops f l o u r i s h well s ince 
a l l t he k h a r i f c rops with the except ion of sugarcane a r e grown 
wi thout i r r i g a t i o n . Though i r r i g a t i o n i s done in both the k h a r i f 
and r a b i seasons , the g r e a t e s t p a r t of t he i r r i g a t i o n i s shared 
1. Sha f i , M., Land U t i l i z a t i o n in Eastern U t t a r Pradesh 
(Al iga rh , i 9 6 0 ) , p . 48 . 
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by sugarcane in the kharif season. Although transplanted r i c e 
may also be i r r i g a t e d occasional ly , i t s cu l t iva t ion without 
i r r i g a t i o n i s almost a gamble. Rice i s , however, grown without 
i r r i g a t i o n for the most p a r t . The pr inc ipa l khar i f crops are r i c e 
(broadcast and t ransp lan ted) , maize, m i l l e t s , sugarcane and arhar 
Cajanus-indicus). 
The season of winter crops or rabi season s t a r t s from 
October. The rabi crops are usually sown in the month of October 
and harvested in the month of March and Apri l . For the year as a 
whole most of the i r r i g a t i o n i s done in the rabi season, when much 
of the continual khar i f crops are also i r r i g a t e d in addition to the 
rabi crops. The major crops of the season are wheat, barley, gram, 
peas, wheat mixed with barley, gram and l e n t i l . The cold weather 
season coinciding with the rabi season, has l i t t l e r a i n f a l l in the 
area . All the rabi crops re ly e i the r on the moisture avai lable in 
the so i l a f te r the monsoon ra ins or on i r r i g a t i o n from various 
sources. Some of the rabi crops are , however, grown without 
i r r i g a t i o n owing to non-ava i l ab i l i ty of i r r i g a t i o n f a c i l i t i e s and 
with the exception of grams and l e n t i l s almost a l l the rabi crops 
are i r r i g a t e d at l e a s t once during the growing period. 
2. National Council of Applied Economic Research, Cr i t e r i a for 
f ixat ion of Water Rates and select ion of i r r i g a t i o n p ro jec t s . 
(New Delhi, 1959), p. 128. 
2. Sugarcane and arhar (Cajanus-indicus) are both continual kharif 
crops. Sugarcane i s sown in the month of May and June and 
harvested from December to March while arhar i s sown in July 
and August and harvested in the month of March and April . 
lOP u 
Land Ut i l i za t ion in the Kharif Season (1968) 
Kharis i s an important ag r i cu l tu ra l season of Kheri, 
Sitapur and Barabanki d i s t r i c t s where more than two-third of the 
cu l t iva ted land i s sown in t h i s season. A s t a t i s t i c a l statement 
of the area together with i t s percentage occupied by each crop 
i s given in Table IV. Fig. 39 shows the percentage of the area 
occupied by each crop in each pargana. 
Table IV reveals the most important features regarding 
the use of ag r i cu l tu ra l land in the kharif season. About 75 per 
cent of the net cu l t iva ted land of the area i s devoted to cereal 
crops such as r i c e , maize, m i l l e t , and pulses and only about 24 
percent area of the cu l t iva ted land i s devoted to non-cereal crops 
such as sugarcane, fodder, groundnuts, vegetables and o i l seeds and 
other crops. I t would be worthwhile to give a br ie f account of 
each kharif crop and i t s r e l a t ion with the exis t ing climatic and 
so i l condition of the area. 
RICE (Crvza-sativa) 
Rice i s grown extensively and covers the l a rges t par t 
of the cul t iva ted area of Kheri, Sitapur and Barabanki. I t i s 
the s taple d ie t of a major port ion of the population. Nutr i t ive ly 
i t i s r ich in protein and fat and i s consumed in various forms 
1. Aykroyd, W.R., Nut r i t ive Value of Indian Food and Planning 
of Sat is fac tory Diet; Indian Council of Medical Research. 
(New Delhi, 1962), p . 5 . 
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DISTRICTS OF KHERI SITAPUR AND BARAB^NKl 
I N D E X 
^ RICE (BROADCAST) 
RICE (TRANSPLANTED) 
MAIZE 
SMALL MILLET 
I P MILLET(BIG) 
dD PULSES 
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GROUNDNUTS 
OTHER CROPS 
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*f 10 O 
1.1 l^ rfc:^ zdKM 
SOURCE - BASED ON UNPUBLISHED DATA 
OBTAINED FROM THE REVENUE DEPARTMENT 
OF KHERI SITAPUR AND BARABANKI DISTRICTS 
FIG 39 
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but general ly i t i s boiled before being eaten. I t i s pounded 
e i t h e r by hand or by machine. The r i c e straw i s used as c a t t l e foddei 
which i s qua l i t a t i ve ly poor fodder. 
Various v a r i e t i e s of r i c e have been introduced in the 
area. High yielding v a r i e t i e s have been introduced but they do 
not cover extensive area. Some early-maturing and late-maturing 
r i c e seeds have been introduced. Ho^wever, there are two main 
v a r i e t i e s of r i c e in the region, i . e . , early maturing var ie ty 
which i s sown in the middle of June to mid-July and i s harvested 
by the end of October and the l a t e maturing var ie ty which 
i s sown in the l a s t v;eek of July and i s harvested in December. 
In a very in s ign i f i can t area a rough var ie ty of r i c e borp i s also 
grown along the r ive r banks in the month of March and harvested in 
the month of May. 
There are t^AO methods of r i c e cu l t iva t ion in the area, 
with the onset of the r a i n s in the month of June 
In the f i r s t method the crop i s sown broadcast/and matures in two 
to three months. I t i s known as kunwari or Bhadoi or Sathi (s ixty 
days) . Broadcast r i c e i s sown soon af ter the outbreak of the 
monsoon. ;Vater i s stored in the f ie lds with the help of earthen 
embankments (mendh) and the land i s ploughed three or four times 
under water. I f the so i l consis t of good clean clay, i t i s 
harrowed; but i f sodium s a l t s are present in i t , the land i s not 
harrowed, for the so i l s e t t l e s down under water and becomes hard 
1. Kunwari i s an adjective from Kunvyar - the month in Hindi 
calendar corresponding with the months of September & October. 
Bhadoi i s also an adject ive from Bhadon - a month in Hindi 
calendar corresponding with the months of August and September. 
As the broadcast r i c e i s harvested in these two months, therefore 
i t i s knov;n as Bhadai and Kunwari. Sathi i s also a kind of 
broadcast r i c e . This name was given on i t s special character-
i s t i c s that i t gets matured within sixty days. 
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C u l t i v a t e d land 1301737.500 h e c t a r e s 
Net cropped land in t h e k h a r i f season 868323.563 
Crops 
: Area in 
i h e c t a r e s 
Grain Crops 
Rice (Broadcas t ) 
Rice (Trans-
p l a n t e d ) 
Big m i l l e t 
Small m i l l e t 
Bulrush m i l l e t 
Maize 
Other c e r e a l s 
Pigeon pea 
Urd 
Other p u l s e s 
Other Crops 
Sugarcane 
Fodder 
Vegetables 
O i l s e e d s 
Groundnuts 
Sunhemp 
J u t e 
O the r s 
jPercent-
jage of 
• the cul-
i t i v a t e d 
Sland 
192043.278 
138541.410 
21535.052 
95082.358 
17363.402 
118180.510 
21239.890 
19251.708 
35242.018 
2333.282 
106089.424 
14377.272 
3055.150 
741.356 
60230.100 
840.014 
9421.230 
12756.114 
433413.932 
14.75 
P e r c e n t - | Total 
age of 1 percen-
the "^^ et ; t age of 
cropped ; t he cul-
land 
22.17 
10.64 
1.65 
7 .34 
1.33 
9 .08 
1.63 
1.48 
2 .71 
0 .18 
8.15 
1.10 
0 . 2 3 
0 .05 
4 .63 
0.06 
0 .72 
0 .98 
33.29 
15.95 
2.48 
10.95 
1.98 
13.60 
2 .45 
2.22 
4.06 
0.26 
12.22 
1.65 
0 .35 
0.08 
6 .94 
0 .08 
1.09 
1.47 
^ 
I t i v a t e d 
•'. Xand 
46.42 
4.37 
15.92 
33.29 
Total 
percen tage 
of the 
Net cropped 
land 
69.58 
6.54 
23.88 
Tota l 1301737.500 100.00 100.00 100.00 100.00 
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i f henga (harrow) i s applied. I f there i s a long break or 
i n t e r v a l in the r a ins the crop i s i r r i g a t e d from the ponds. In 
the second method i t i s f i r s t sown in nurser ies by preparing good 
seed beds, and af ter the p lan t s a t t a in a height of 15 to 20 cent i -
metres, the p lan ts are t ransplanted in another f ie ld which i s 
flooded. The crop matures in four months. I t i s loca l ly known as 
Aqahani. I t s qual i ty i s superior to that of 'bhadoi ' or 'kunwari ' . 
But recent ly the high yielding broadcast r i c e have been introduced 
in the area which gives good y ie ld . 
Transplanted r i c e requi res more l abour , cap i t a l and 
a t t en t ion than the broadcast r i c e . I t i s sown in small p lo t s of 
well manured f ie lds in a regular rows. Sowing begins at the 
beginning of August, The f ie lds remain under water or at l e a s t 
thoroughly wet when t h i s operation i s being carr ied on. The crops 
mature in l a t e November and ear ly December. Any serious deficiency 
in the r a i n f a l l , p a r t i c u l a r l y in the months of August and September 
af fec ts the crop adversely. Transplantation i s much delayed and 
thus par t of the growing season i s l o s t i f these i s deficiency of 
r a i n f a l l in these months. 
Transplanted and broadcast r i c e together cover about one-
fourth of the net sown area. Broadcast r i c e i s generally sown in 
f i e lds where the so i l i s loamy or clayey loam and i s followed by 
1. The henqai cons is t s of a thick plank of y^vood or three or four 
bamboos pegged together so as to form a kind of plank. 
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peas and grams in the rabi seasons. The qual i ty of the broadcast 
r i c e i s , however, poor and the yield i s low as compared with the 
t ransplanted r i c e . Broadcast r i c e i s also grown mixed vdth 
ko.ncjo.n (Paspalm-scrobiculatam). There i s also a general prac t ice 
to c u l t i v a t e pulses (Cajanus-indicus) mixed ivith broadcast r i c e . 
The y ie ld of broadcast r i c e var ies from place to place 
depending on the qual i ty of the s o i l . In the pargana Nighasan, 
Kheri and Pa l i a , the y ie ld per acre i s higher than that in the 
pargana Haideraarh, Fatehpur and Biswan. This var ia t ion in the 
per acre yield(from 1400 kilograms to 850 kilograms per hectare) 
i s due to the var ia t ion in the amount of r a i n f a l l and the difference 
in the qual i ty of the s o i l . Rice dominates the f ie lds where the 
so i l i s clayey or clayey loam but maize replaces r i c e where the soi l 
i s sandy or sandy loam. 
There i s a rapid expansion in the int roduct ion of high-
yielding v a r i e t i e s of r i c e seeds .vhich give higher y ie ld and mature 
e a r l i e r than the r i c e \vhich was generally grown. The -Japanese 
method of r i ce cu l t iva t ion which includes improved cu l tu ra l prac t ices 
with judicious manuring and proper plant protect ion measures have 
been introduced recent ly in the area under considerat ion. As a 
r e s u l t of the appl icat ion of t h i s method, the yield per hecatre 
has increased subs t an t i a l l y . The per acre yield of r i c e by th i s 
method i s much higher than that obtained in the old method. In 
t h i s method the yie ld var ies from 850 kilogram to 1950 kilogram 
per hecatre which i s two to three times of the yield under the 
old method. During the year of survey the area sown by Japanese 
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method was 34208 hec ta res . Sal ient features of t h i s improved 
method of r i ce cu l t iva t ion are : ( i ) the se lec t ion of good and 
heavy seeds for sowing in the nursery af te r treatment with 
fungicides, ( i i ) use of low seed r a t e s , ( i i i ) preparation of well-
pulver ised, raised and narrow seed beds, (iv) appl icat ion of 
l i b e r a l doses of organic and inorganic f e r t i l i z e r s to the nursery, 
(v) weeding of nursery beds, (vi) t ransplant ing of seedlings in 
l i ne s \'dth a regular spacing of 10x20 cm. with four seedlings per 
h i l l , (v i i ) heavy manuring of r i ce f ie lds './yith organic manures 
and f e r t i l i z e r s , ( v i i i ) frequent i n t e rcu l tu r ing of crops, (ix) 
per iodica l spraying of the crops against diseases and (x) insect 
pe s t s , are some of the s a l i en t features of the Japanese method of 
r i c e cu l t i va t i on . 
Maize — IViaize i s also one of the s taple food of the people of 
the region. I t s special value l i e s in the fact that i t provides 
food to the v i l l age r s at a time when t h e i r rabi food stock has 
considerably dwindled. Sometimes the v i l l a g e r s pick up the green 
cobs to be roasted for food. 
The crop i s sown in early July or j u s t a f te r the f i r s t 
shower of the monsoon in early or middle of June. I t i s generally 
sown on good qual i ty lands . I t matures in September. A long break 
in the r a i n f a l l or excessive r a i n f a l l damage the crop. iVater-
logging i s equally harmful and the crop i s never sown in lowlying 
1, Sin ;h, A, and Singh, B,, Japanese Agricultural Demonstration 
Farm, show the way to Higher Yield in Paddy, Indian Farming. 
Vol.XVIII, No.7 (New Delhi, 1968), p.11-15. 
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f i e l d s . Yi/ell drained and general ly l i g h t so i l s are best suited for 
maize in preference to heavy clay or clayey loam. Experiments on 
manuring maize have shown tha t i t responds well to nitrogenous 
manures. I t has been found that 40 lbs of nitrogen per acre in the 
form of rapeseed cakes was the most su i t ab le manure and was superior 
to 8000 l b s . of farm-yard manure per acre . 
The cu l t iva t ion of maize, however, i s a laborious business. 
In order to get a good yie ld of grain the dis tance between the maize 
p lan ts should be about 30 cm. and therefore the seeds have to be 
so'vn carefu l ly . Weeding and earthing are other necessary operat ions. 
After the cobs have formed they have to be protected from bi rds , 
stray animals and even human beings and the crop has to be watched 
regular ly t i l l the harvest i s ready. The s ta lks of maize provide 
a n u t r i t i o u s fodder i f they are cut while green, but as the crop 
2 
i s gro'vvn for i t s gra ins , the s ta lks are used for fuel . 
Generally the maize i s grown mixed with many pulses l ike 
urd. arhar (Cajanus-indicus). Several other vegetables , l ike 
cucumber and pumpkins are also grown by i n t e r c u l t u r e method. The 
i n t e r c u l t u r e has t\w d i s t i n c t advantages: f i r s t l y , pulses l ike 
urdl 3.nd arhar (an annual crop) are deep rooted crop which develop 
bac te r ia that enrich the s o i l , and secondly, the vegetables and 
cereals mature quickly when the farmers meagre stock i s much reduced. 
1. Burns, W., Technoloaif^al P o s s i b i l i t i e s of Agripultur^l 
Development in India, (L^hnrp. 1944). p. 67. 
2. Shafi, M., Land Utili:r;^tion in Eastern Uttar Pradesh. 
(Aligarh, I960), p .62. 
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Owing to the favourable geographical conditions in the 
area, maize occupies the second l a rges t area a f te r r i c e in the 
khar i f season. I t i s an important crop in the d i s t r i c t s of Kheri, 
Sitapur and Barabanki, and covers 118130.510 hectares or about 14 
per cent of the net so-^ area in the kharif season. The geographical 
conditions are more favourable in Kheri d i s t r i c t than the Barabanki 
as i t i s c lear from the comparative study of Fig. 37 and 39 that 
the cu l t iva t ion of maize i s mainly govered by the location of the 
f i e l d s , qual i ty of the so i l and the amount and incidence of r a i n f a l l . 
On good qua l i ty lands maize i s sown as a sole crop while on the 
medium qual i ty lands i t i s generally grown mixed with pulses . In 
the north and eastern par t of the Kheri and Sitapur d i s t r i c t s maize 
i s the dominant crop. 
Mil le ts — Mil le t i s the th i rd important cereal crops of the area 
af te r r i c e and maize. There are ti^ vo types of m i l l e t s ( i ) the big 
mi l le t ( juar and bajrara both of which are t a l l p lan t s a t ta in ing 
a height of t^m to three metres) , (i.i) the small mi l l e t s ( sawan, 
kondon, mandua, kunkun, k u t k i ) . The area of these m i l l e t s in the 
d i s t r i c t s of Kheri, S i t apu r and Barabanki was 133980.812 hectares 
in the year 1968-69. Small m i l l e t s occupied the l a rges t area i . e . 
11 per cent while big mi l l e t occupied only 3 per cent of the net 
cu l t iva ted area in the kharif season. Big m i l l e t s are generally 
sown in combination with pu lses . The seed i s broadcast as soon as 
the ra in breaks and i t matures in about 12 weeks from the time of 
i t s sowing, while the small m i l l e t s (kondon, sawan, mandua) mature 
in eight weeks and are harvested in towards the end of August. 
Big m i l l e t s f lourish well on the l i gh t sandy s o i l . I t responds well 
to the l i b e r a l doses of ni t rogen. At the Maize Research I n s t i t u t e , 
Chidwara (M.P.), i t i s found that about 7 kg. nitrogen per acre 
gives an average yield of about 400 kg. per acre . 
Pulses — The major pulses of the region are U£d» arhar (Cajanus-
indicus) and m.oonq which co l l ec t ive ly occupy about 7 per cent of 
the kharif cul t iva ted land. Arhar and urd are general ly grown 
mixed with other kharif crop on r e l a t i v e l y poor or l e s s productive 
land. Arh^r remain in the f ie ld for more than nine months, as i t 
i s sown in July and matures in March. In the early pa r t s of the 
growing season, i t s growth i s slow, specia l ly when i t i s mixed with 
a cereal crop but a f te r the harvest of the cereal crop, i t grows 
rapidly and covers the e n t i r e space. I t may be grown on almost a l l 
types of so i l but i t f lour ishes well on l i gh t moist so i l where i t s 
long roots may develop f reely . Excessive r a i n f a l l and water-logging, 
harm the crop but i t survives best in areas of low r a i n f a l l . Frost 
i s a great danger to the crop and a single ground frost may destroy 
the en t i r e crop. The plant f lour ishes well i f there i s suff ic ient 
humidity in the atmosphere in the grovdng season, but i t needs a 
cool, dry and l i gh t sunny weather during i t s ripening period. 
Cloudy weather at flowering time damages the flowers and encourages 
the at tack of ood borers . 
1. Mandloi, K.K. & Tiwari, P.K., Kondon Responds to Nitrogen, 
Indian Farming. No.l Vol.XVI, (New Delhi, 1966). 
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Arh^r bein^ a leguminous plant helps in the builJing up 
and maintenance of the f e r t i l i t y of the s o i l . Ur4 and moong are 
also the leguminous crops of the khar i f season and they also help 
in maintaining soi l f e r t i l i t y . 
Arhar i s used for preparing dal (soup) and vegetable 
d ishes . The outer husk of the seed i s used as fuel for milch 
animals. The s ta lks are put to various uses such as fuel and 
thatching purposes. 
The area of arhar i s higher in those pargans which l i e in 
well-drained leve l plain of sandy loam to loamy s o i l . There i s 
much Variation in the per acre yield of arhar. I t s y ie ld i s higher 
in bhanqar lands which are free from flood and water-logging. 
Ho'vever, i t s y ie ld var ies from 250 kg. to 350kg. per hectare . 
$uqarcane;— Sugarcane occupies the good qual i ty lands and i t 
requi res the best care of the c u l t i v a t o r s . Before the cane i s sown 
the land i s thoroughly ploughed and manured e i the r by folding sheep 
on the f i e lds or land i s l e f t fallow in the kharif season. The 
land i s then repeatedly ploughed by maintaining moisture by i r r i g a -
ting the land. Sowing begins in March when the temperature i s 
suf f ic ient for the growth of the crop but the low r a i n f a l l makes 
i r r i g a t i o n necessary. From the time of sowing to the outbreak of 
the monsoon the crop receives frequent waterings and hoeing. I f 
the a r r iva l of the rain i s delayed the crop i s affected adversely, 
as evaporation from the so i l i s so great tha t i t i s d i f f i c u l t to 
keep the land suf f ic ien t ly moist. I f the r a i n f a l l from June to 
Ill 
October is average or in excess of the average, a good yield is 
ensured, but in case of an early cessation of the rainfall the 
yield and the quality of the cane are poor. Jvbre than rainfall 
is the soil moisture that largely determines the successful growth 
of cane. It has been calculated that if the soil moisture falls 
below 5.7 per cent in the first 30 centimetres of the upper soil 
profile, cane growth aopears to cease. The percentage of soil 
moisture is higher in every group of soils especially in Kheri 
district even in summer and in Sitapur and'Barabanki during the 
rainfall months. Further, the high percentage of relative humidity 
(average being 79, 82 and 80 per cent during July, August and 
September respectively at Kheri) checks evaporation and transpira-
tion to a great extent. The soil moisture becomes more important 
during summer months when the plant is germinating and if the soil 
is not retentive of moisture as is the case with the khadar and the 
loamy soils of the region, the supply of water from artificial 
sources becomes indispensable. The water table during these months 
goes down, varying from 3 metres in the khadar to 6 metres in 
3 
clayey loam and loam and the cane roots are unable to derive the 
required moisture. 
1. Shafi, Ri., LandUtilization in Eastern Uttar Pradesh (Aligarh, 
I960), p. 61. 
2. Srivastava, K.C., "Review of the Sugar Industry in India' 
during the official year 1933-34" Agriculture and Livestock 
in ..India» Vol.VI, p.467 (The figure was calculated for the 
soil of northern Bihar and Eastern Uttar Pradesh districts 
jorakhpur, Deoria which is extended in eastern parts of Kheri 
and Sitapur districts). 
3. Based on field inquiries and investigations. 
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Frost produces an adverse effect on cane cultivation. 
It has, however, no adverse effect on the cane crop since the 
occurrence of frost is infrequent and whenever it occurs, it is 
experienced in late December and January when most of the early 
maturing varieties of canes are already harvested. The harmful 
effect is observed only on the late varieties of canes which are 
sown in a limited area. The intensity of sunshine specially for 
the late varieties is of great value in increasing the juice content 
of the cane. 
Apart from favourable climate, the quality of soil has 
also helped its cultivation in Kheri. The soil is made up o f the 
alluvium deposited by 3haghara, Sarda and other rivers of the 
district. The most important characteristic of the districts is 
that the area of sterile usar soils is very scanty and limited to 
a "few patches. Though sugarcane is quite adaptable to varying 
soil conditions, loamy soil with good drainage is best suited for 
this crop. High percentage of lime and potash present in the soil 
makes it most befitting for cane cultivation, Potash is found in 
adequate amount in the soils of Kheri district. The presence of 
lime content in the soil reduces the cohesive force amongst the 
particles and in consequence not only the water penetration is quick 
but the saturation capacity of the soil is also high. Ploughing 
under these conditions is easy in these soils and the cane roots 
41 
1. Khanna, K.L., and Raheja, C. 'Some Observations on the Water 
relation of Sugarcane plant in Morth Bihar', Indian Journal 
of Agricultural Spience. Dec, 1947, p. 353. 
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are able to spread in wider circumference and penetra te deeply, 
and are thus able to obtain the stored moisture from the deeper 
pa r t s of the soi l during the dry days. In view of these factors 
cane on these lands are grown luxur iant ly without i r r i g a t i o n . On 
these so i l s sometimes sugarcane i s ratooned i . e . , the stalk i s 
allowed to grow, the land i s hoed, manured and i r r i g a t e d and a second 
crop i s ra ised which i s loca l ly known in these d i s t r i c t s as penrhi. 
Sugarcane covers 106,089.425 hectares about 8 per cent 
of the net sown area. Out of t h i s 80567.4 hectares or 75 per cent 
i s i r r i g a t e d and the remaining 25522 hectare or 25 per cent i s 
un i r r i ga t ed . Sugarcane i s produced without i r r i g a t i o n in those 
pargans which l i e in the khadar of the Ghaghara and Sarda r i v e r s . 
Here the water tab le i s high and the sub-soi l remains moist a l l 
the year round. 
Fodder — The fodder crop includes big m i l l e t s and other unimportant 
pulses of the kharif season. I t i s sown with the on-set of the 
r a i n s and i s harvested green before the ears mature. The crop i s 
loca l ly known as cha r i . I t i s considered as r ich n u t r i t i v e food to 
the animals especia l ly to the milch cow and buffalo. I t occupies 
an i n s ign i f i can t proportion of the cu l t iva ted land due to the lack 
of diary i n t e r e s t among the v i l l a g e r s . 
Other Cropg:— Vegetables, o i l seeds , groundnuts and ju te are the 
other non-grain crops which co l l ec t ive ly cover 86928.570 hectares 
or 3.01 per cent of the net sown area. Although more than half 
of the population i s vegetar ian, i t i s surprising that the area 
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under v e g e t a b l e s i n the k h a r i f season i s only 3055.150 h e c t a r e s 
o r 0 .35 per cent of t h e ne t sown a r e a . Groundnut i s a commercial 
crop which occup ies 60230.100 h e c t a r e s o r about 7 per cent of the 
ne t cropped l and . I t i s g e n e r a l l y grown on sandy loam s o i l . 
Pargana B i sau l i and Misr ikh a r e impor tan t groundnut producing a reas 
where the predominant s o i l i s sandy loam. Sunhemp and j u t e are 
produced simply for home needs which occupy 840.014 and 9421.230 
h e c t a r e s of the ne t k h a r i f c u l t i v a t e d land r e s p e c t i v e l y . J u t e i s 
produced c h i e f l y i n the parganas of NighasaO, Kheri and P a l i a in 
Kheri d i s t r i c t . 
Fallow:— Table IV shows t h a t more than o n e - t e n t h of the /6ul t iva ted 
land i s l e f t fa l low. About 44896.275 h e c t a r e s have been l e f t fal low 
for more than two yea r s of the t o t a l fal low l and . In the year of 
enquiry 1968-69 33.29 per cent of t h e c u l t i v a t e d land was l e f t 
fa l low i n the k h a r i f season and i t was u t i l i z e d in the fo l l omng 
season ( r a b i ) for t h e c u l t i v a t i o n of wheat and vege t ab l e s ( p o t a t o ) . 
The area and pe rcen tage under fa l low land g r adua l l y i n c r e a s e s yea r 
a f t e r year i n the sandy loam owing to the i n f e r t i l e s o i l and 
inadequa te i r r i g a t i o n f a c i l i t i e s . 
LAND UTILIZATIOINI IN 'RABI SEASClM' 
(1968 - 69) 
A g r i c u l t u r a l l y r a b i i s cons idered the most impor tan t 
season and 572665.030 h e c t a r e s o r about 45 per cent of the c u l t i v a t e d 
area i s devoted to the c u l t i v a t i o n of rabi crops i n the year under 
rev iew. The a c t u a l a r e a s and pe r cen t ages under r a b i crops a re 
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given in tab le V. . Fig. 40 shows the use of cul t iva ted land in 
the year 1968-69 on the pargana bas i s . I t i s c lear from the 
tab le that about 45 per cent of the t o t a l area i s given to the 
cu l t iva t ion of rabi crops and about 10 per cent i s covered with 
the continual kharif crops. The remaining 46 per cent i s devoted 
or l e f t fallow owing to the i n f e r t i l i t y of the so i l and unavai lab i l i ty 
of the i r r i g a t i o n f a c i l i t i e s . Out of the t o t a l sown area in the 
r^bi season about 95 per cent i s given to the cu l t iva t ion of grain 
crops and only 5 per cent i s devoted to the other crops (oi lseeds, 
vegetables and fodder). 
The major grain crops of the season are wheat, gram, 
barley which occupy about 57 per cent, 20 per cent and 12 per cent 
r espec t ive ly . Peas and l e n t i l s are the chief rabi crops which 
are general ly used as pulses . I t would be worthwhile to give a 
br ie f account of the major crops of the rabi season, 
tVheat (Triticum-sativum) — Among grain crops' wheat occupies the 
most s ign i f i can t place in the rabi season. More than half of the 
cul t iva ted land or (57 per cent) in the rabi season i s occupied 
by the v>/heat crop alone. I t covers an area of 328885.578 hectares 
which i s one-fourth of the cu l t iva ted land. 
Sowing of wheat s t a r t s towards the end of October .vhen 
the temperature f a l l s s l i gh t l y and the nights become r e l a t i v e l y 
cool. I t requi res at l e a s t one watering during the growing period 
and i t takes about five months to mature. In recent years high 
yielding v a r i e t i e s of wheat seeds have been largely introduced in 
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Table-V 
Cultivated land 1301737.500 hectares 
i^et cropped land in the rabi season.. .572665.030 hectares 
Crops 
:Area 
• i n | h e c t a r e s 
i P e r c e n t a g e : P e r c e n t a g e j 
jof t h e 1 o f t h e Net | 
{ c u l t i v a t e d ! c ropped \ 
H a n d ! l a n d S 
T o t a l p e r -
c e n t a g e o f 
t h e c u l t i -
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I c e n t a g e of 
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Gram 
P e a s 
L e n t i l 
O t h e r s 
O t h e r Crops 
O i l s e e d s 
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T o t a l 
328 335.578 
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95.41 
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the area. These high yielding wheat v a r i e t i e s requi re more f e r t i l i z e r s 
and the f ie lds have to be i r r i g a t e d several times. The f i r s t watering 
i s done af ter f i f teen days of somng the second af te r three or four 
weeks. Another watering i s done when the crop i s in i t s ful l growth. 
F e r t i l i z e r s are also used in t h i s stage and the l a s t i r r i g a t i o n takes 
place when the crop i s about to mature. The new v a r i e t i e s generally 
produce as much as 2000 kg. per acre . But, as i t requi res great labour 
and care i t i s not widely introduced and seeds are also sold at a high 
p r i c e . 
•.^eat which i s grown in the khadair areas hardly needs 
i r r i g a t i o n because the stored moisture in the soi l proves suf f ic ien t . 
However, 220515 hectares or about one-fourth of the area under wheat 
i s produced without i r r i g a t i o n while the remaining area 233766.9'W 
hectares i s i r r i g a t e d . 
V/heat r ipens in March and April and i s generally harvested 
when i t i s very dry. During these months the hot dry westerly winds 
which blow, ripen the gra ins quickly. As a r e s u l t the grains get 
shr ivel led and the wheat production in the f ie ld suffers . Threshing 
i s done by trampling the ears of the grains under the feet of the 
c a t t l e and f ina l ly the produce i s mnnowed thoroughly in the open 
before i t i s s tored. 
Wheat i s generally grown on good qual i ty lands but a 
successful cropping i s obtained from medium qual i ty lands also by the 
fallovdng p r ac t i c e . The land which i s l e f t fallow in the khajrif 
season i s used by wheat crop in the rabi season but the prac t ice of 
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sowing i t a f te r maize or fodder appears to be spreading due to th^ 
use of f e r t i l i z e r s . As i t requires a firm, fine seed-bed, the 
f ie lds are thoroughly prepared before sovvin.3 the seed. Frequent 
ploughings and harrowings are given during the monsoon season for 
get t ing a firmer seed-bed. 
During the year of inquiry various methods were found to 
have been used with regard to wheat sowini^ in the area; f i r s t broad-
cast method ( t h i s i s done vvhere the so i l contains a large amount of 
moisture); and secondly the l i n e sowing in which the seed i s sown 
through a seed tube attached to the plough or i s dropped by hand 
in the furrows. This method i s generally applied where the re i s no 
i rr icjat ion f a c i l i t i e s and soi l contains very low moisture. The 
other method which i s becoming popular i s the dibbling method in 
which two or three seeds are dropped in the holes made by dibbler . 
The yield of wheat var ies with the difference in the 
qual i ty of the s o i l , means of i r r i g a t i o n f a c i l i t i e s and the agricul-
tu ra l p r ac t i c e s . The t r a c t of loamy land produces higher yield than 
other types of soi l in the area. The average y ie ld , hovever, ranges 
from 300 kg. per acre to 750 kg. per acre in the area. The parganas 
lying in the centre of Sitapur and Barabanki d i s t r i c t s proiuce high 
yield per acre than the parganas lying close to the Ghaghara and 
Sarda r i v e r s . The yie ld in the khad^r lands i s reduced, compared 
to the bhangar, because the khadar soi l i s generally sandy or s i l t y 
sand. 
1. Dibbler i s a wooden implement having 24 pegs at regular 
i n t e r v a l s in a rectangular shape. 
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Barley:— Barley i s an important s taple d ie t of the people of the 
d i s t r i c t s . Owing to the prevai l ing high pr ices of wheat the c u l t i -
vators have taken ijp more and more wheat cu l t iva t ion and the acreage 
under barley has been la rge ly reduced in recent years . Barley occupies 
an area of 65253.538 hectares or about 11 per cent of the net cul t ivated 
land during the year of inquiry (1968-69). 
I t i s grown mostly under the same climatic conditions as 
wheat, ^bderate temperature with we l l -d i s t r ibu ted r a i n f a l l , and 
plenty of sun shine during the ripening period, are su i tab le climatic 
condi t ions . I t i s so\'vn in October and harvested in March or -April. 
Medium qual i ty lands, where the so i l i s sandy loam, are well suited 
to the cu l t iva t ion of bar ley. I t i s generally grov^ fli on lands which 
are occupied by maize or small m i l l e t s in the Kharif season. I t i s 
given generally one watering during the growing period, usually three 
or four weeks a f te r i t s sowing. I r r i g a t i o n becomes necessary in the 
bh^nqar area while in the kjl^dax, so i l moisture present in the soi l 
i s considered suff ic ient for i t s cu l t i va t ion . Barley i s an early 
maturing crop and i t becomes ready for harvest within four months 
and provide grain to the farmers when h is foodgrain stocks are running 
very low. 
The cu l t iva t ion of barley i s concentrated in the area where 
the soi l i s predominantly sandy loam. In area of loamy soi l where 
i r r i g a t i o n f a c i l i t i e s do not ex i s t , cu l t iva t ion of wheat would not 
be p ro f i t ab le and barley i s the predominant crop. Pargana Sidhauli, 
Misrikh, Nawabganja, Haidergarh and Muhammadi are the main areas of 
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barley cu l t i va t i on . Cther areas of concentration are the parganas 
of Fatehpur and Tambaur along the r i ve r bank of Ghaghara. 
grgm§ —. (Cicer Hrietinum) — I t i s one of the pr inc ipa l rabi pulses 
grown in the area, and occupies 119813.848 hectares or 21 per cent 
of the net cu l t iva ted land which ranks next to wheat. I t i s also 
grown mixed with other cereal crops such as wheat and barley. I t i s 
generally grown on the lands which are occupied by m i l l e t s and maize 
in the KhaTif season. 
Gram i s grown on sandy to sandy loam s o i l . I t i s also 
grown mixed with wheat in the khada.r areas where i t f lourishes well 
without i r r i g a t i o n . I t i s very sens i t ive to the va r ia t ions of ra in-
fa l l during October. During t h i s month, i f the r a i n f a l l i s heavy, 
the gram which i s sown e a r l i e r i s destroyed and the ground i s so 
much ch i l l ed by the ra in tha t the ,seeds sown l a t e r do not germinate 
proper ly . Light shower i s most favourable to i t in the months of 
January but i t i s most adversely affected by frost pa r t i cu l a r ly 
during the flowering times. Frost r e t a rds the development of flowers 
and destroys the seed ins ide the pods. Moreover, cloudy weather with 
ra in at flowering time damages the crop in t\NO ways; f i r s t l y by 
preventing the se t t ing of the seeds; and secondly, by in te r fe r ing 
with the aerat ion of the roots and nodules, and causes the plant to 
w i l t . 
The soi'dng of gram crop s t a r t s in October. I t i s sown 
general ly as a mixed crop and a small acreage i s also occupied by 
gram as a sole crop. The f ie lds are ploughed twice or t h r i ce af ter 
the harvest of kharif crop but in khad^r area one or two ploughing 
122 
i s considered suf f ic ien t for i t s proper growth, irtftien the crop a t t a ins 
the height of 10 to 15 centimetres, the end of the stem i s nipped 
off so that the p lan ts may multiply t h e i r off-shoots vigorously. 
These nipped pa r t s are used as leafy vegetables. 
The d i s t r i bu t ion of gram snows a close r e l a t ionsh ip with 
the physical f ac to r s . Natural aerat ion of so i l i s necessary so that 
the root can obtain an abundant a i r supply. For gram cul t iva t ion 
aerat ion in the so i l i s more necessary than moisture. The khad^r 
lands where the so i l i s sandy or s i l t y sand are the areas of i t s 
concentrat ion. The parganas of Tambaur and Fatehpur are the most 
s ign i f ican t areas where gram production i s highest in the d i s t r i c t 
of Barabanki. In the western par t of f^sr ikh, Sidhauli and Haidergarh 
pargana are the most important centres of i t s cu l t iva t ion due to the 
lack of i r r i g a t i o n f a c i l i t i e s . Gram can eas i ly be produced in those 
f ie lds which are l e f t fallow in the kh^rif season but i r r i g a t i o n 
should be provided to plough the tough and dry f ie lds a f te r the 
harvest of the kharif crops, 
Pe^? — I t i s also used as rabi pulses . Peas occupy a very small 
acreage i . e . about 3 per cent of the net area cu l t iva ted in the rabi 
season. I t i s generally grown mixed with some o i l s eeds . I t i s also 
cul t iva ted lands which were previously occupied by maize or small 
mi l l e t s in the kharif season. Peas grow well on loam or clayey loam, 
but open well drained so i l s adequately supplied with lime, are ideal 
for peas. After the harvest of kharif crops generally broadcast r i ce , 
maize and m i l l e t , the f ie ld i s ploughed and moderate doses of manures 
and f e r t i l i z e r s are provided. A heavy shower i s useful p r io r to the 
sowing of crops as i t helps in preparing seed-bed and t i l t h . 
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The crop i s sown in early October or before the so^^dng of 
wheat or bar ley. When the crop i s about 22 to 30 centimetres high 
i t needs to be i r r i g a t e d but i t does not require as much water as i s 
needed by bar ley. The ends of the stems are nipped off in order that 
the p lants may multiply t h e i r offshoots . Peas are very susceptible 
to frosty weather and whenever frost occurs during the flowering 
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period the crops i s badly damaged. 
Peas are used for d i f ferent purposes in d i f ferent stages of 
i t s growth. I t serves as leafy vegetables when the plant i s nine to 
twelve inches by nipping the upper par t of i t . After the pods are 
mature, they are gathered in the green s t a t e to serve as vegetables. 
The r ipe crop i s harvested in the f i r s t week of March and the grains 
are obtained by threshing i t . The cu l t iva t ion of peas i s concentrated 
in the parganas of Ramsanehighat, Rudauli, Biswan and Aurangabad. 
The main reason of concentration in these parganas are adeouate 
i r r i g a t i o n f a c i l i t i e s and loamy to clayey loam s o i l . The per hectare 
yield shows a close r e l a t i on with the qual i ty of land and avai lable 
i r r i g a t i o n f a c i l i t i e s . I t var ies from 900 kg. to 1600 kg. per hectare 
in the area. 
LQntil, — I t i s used as a pulse in the area. I t also occupies the 
same acreage as peas. Lenti l covers 13651.750 hectares or 2.38 per 
cent of the net cu l t iva ted land in the rgibi season. I t i s grov\fi on 
a var ie ty of so i l s with considerable va r i a t ions in y ie ld per acre. 
1. Shafi, M., Land Ut i l i za t ion in Eastern Uttar Pradesh. (Aligarh 
i960), p . 66 
2. //ioree, H . I . , Crops and Cropping, (London, 1944), p. 90. 
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The land which i s occupied by r i c e i s devoted to the cu l t iva t ion of 
l e n t i l as i t i s sown very l a t e . Late in the kharif season, when the 
so i l i s s t i l l moist, l e n t i l i s sown in the standing crop of r i c e . 
I t i s grown as a dry and uni r r iga ted crop with the help of avai lable 
moisture in the so i l and the heavy dews of the season. Usually the 
crop receives no a t t en t i on . I t matures for harvest in about three to 
four months af ter i t s somng. The parganas of Rudauli, Ramsanehighat, 
Biswan, i<heri and Aurangabad are the s igni f icant areas of i t s 
production. 
Oilseeds:— The pr inc ipal o i l seeds are rapeseed, mustard and l inseed. 
Castor i s also sown but i t occupies only 3.240 hectares in the 
d i s t r i c t of Si tapur. On the whole o i l seeds cover about 17197.754 
hectares of cu l t iva ted land or 3 per cent of the rabi cul t ivated land. 
Mustard o i l seed i s the chief source of o i l which i s consumed local ly 
and only a l i t t l e i s exported for cash. These o i l seeds cons t i tu te 
the prime sources of o i l and fats to the predominantly vegetarian 
d ie t s of the area. Oilcakes are valued h i ih ly as f e r t i l i z e r s and 
as feed for pul t ry and l ives tock . Mustard cons t i tu t e about 90 per 
cent of a l l the oi lseed in the area. Largely i t i s grown mixed with 
the other rabi crops. I t i s grown on good qual i ty lands but mustard 
or l inseed as a sole crop i s grown on medium aual i ty lands. The 
crop i s sown in October and r ipens in February. .Vhen the crop i s 
sown with peas i t r ipens l a t e r than peas. Therefore, harvesting 
i s done af ter the peas have been harvested. At l e a s t one watering 
i s necessary for i t s successful cu l t i va t ion . 
4 ' - r— 
The most s ign i f ican t areas of o i l seed production are the 
oarganas of Khairiga-rh, Pa l ia , Kukra, Bhur, Kheri, Daryabad and 
Rudauli. I t wi l l be seen from Table V that 603731.338 hectares or 
46 per cent of the cu l t iva ted land i s l e f t fallow during the rabi 
season. Oilseed can cover much larger area i f the i r r i g a t i o n fac i l i -
t i e s are ava i lab le . 
Vegetables: — The main vegetable of rabi season i s potatoes and i t 
covers 7594.636 hectares or 1.32 per cent of the net rabi cul t ivated 
land. I t requi res sandy loam or loamy s o i l , adequate 'ivater supply, 
frost free winters , a good supply of manures, quick means of t rans-
port and the neighbourhood of some towns. Both physical and social 
and economic factors should be well sui ted to the cu l t iva t ion of 
vegetables . 
In the oarganas where the above f a c i l i t i e s are avai lable 
vegetables growing i s consiiered as a chief source of income. The 
parganas of i^awabganj, Rudauli, Biswan and Muhammadi are the main 
areas of vegetables cu l t i va t i on . 
Fallow Lands:— A considerable area has been l e f t fallow in both 
the seasons. In the kharif season 43313.932 hectares or about 33 
per cent of the land cu l t iva ted in the kharif season has been l e f t 
fallow to maintain i t s f e r t i l i t y for the cu l t iva t ion of wheat and 
1. Shafi, M., LaA4 U t i l i s a t i o n in Eastern Uttar Pradesh. (Aligarh, 
i960), p . 66. 
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vegetables in the rabi season as the f a c i l i t i e s are inadequate for 
manuring which can recoup the f e r t i l i t y of s o i l . I t i s c lear from 
Table V that a considerable amount of land has been l e f t fallow in 
the rabi season for the recuperation of i t s f e r t i l i t y af ter the 
harvest of a kharif crop. The area of fallow land i s higher in the 
sandy loam tr^TCt than the loamy soi l t r a c t . Pargana, Sidhauli , 
Misrikh Tambaur, Fatehpur and Subeha are the main areas of fallow 
lands in the kharif season. 
I t i s , however, possible to put the fallow lands under 
leguminous crops l ike gram, peas or l e n t i l which in addition to food 
and fodder, shal l increase the f e r t i l i t y of so i l or they may be given 
to green manuring. This would save the soi l from sheet erosion and 
also maintain and improve the f e r t i l i t y of the s o i l . 
RANIKING OF CROPS 
The areal distribution of crops in the kharif and rabi 
seasons in the area under study shows broadly a close relation with 
the physical factors particularly soil, climate and the level of 
the land. The low lying areas with clayey loam or clayey soil are 
devoted to transplanted rice. The highlying areas with sandy loam 
or loamy soil with irrigation facilities are given to double cropping 
maize or broadcast rice or millets in kharif season and wheat or 
barley or gram/peas in the rabi season or to sugarcane as a 'vhole 
year crop. This picture of the areal distribution of the crops 'ould 
1 ^ 7 ; - 7 
12 -^<j 
become more d i s t i n c t i f the areal d i s t r ibu t ion of the crops i s 
analysed s t a t i s t i c a l l y and the crops are ranked on the basis of t he i r 
areal s t rength. 
The ranking of crops should thus serve tx'jo purposes, 
f i r s t l y , i t would give a o ic ture of the r e l a t i v e pos i t ions of strength 
of the various crops in competition with each other , and secondly, i t 
would present an areal d i s t r i bu t i on of d i f ferent crops in re la t ion to 
c l imat ic and edaphic fac tors . 
The ranking of crops i s shoi/vn through the percentage of 
t o t a l harvested crop-land occupied by each crop. The crops ranking 
f i r s t , second and th i rd have been mapped pargana-vvise for the year 
1968-69. The resu l t ing pat tern i s sho'Mi in Fig.41. 
Fig. 41 shows a very simple pat tern of the f i r s t ranking 
crops. Five d i f fe ren t crops ( r i c e , wheat, maize, barley and sugar-
cane) hold f i r s t place in one or more of the parganas. Rice both 
broadcast and t ransplanted dominates the agr icu l tu ra l landscape 
everywhere. I t i s the f i r s t crop in 31 out of f i f ty four parganas. 
Except the northern and western par t of the area, r i c e ranks f i r s t 
almost uniformly throughout the r e s t of the area. 'jVhere the soil i s 
sandy loam or loamy and i r r i g a t i o n f a c i l i t i e s are avai lab le , 
especia l ly the western par t of the area, r i ce ranks second in 
importance. Similarly in the northern par t of the area sugar-
cane ranks f i r s t owing to i t s cash crop s ignif icance. In the 
southern par t of the area r i ce i s the f i r s t ranking crop in about 
twenty six parganas due to the favourable condition for the cult ivat ion 
of t ransplanted r i c e , such as clayey loam soi l and suff ic ient amount 
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of rainfall (above 1000 mm) and temperature (34°C) in the growing 
season. 
Other first ranking crops are wheat, sugarcane, maize 
and barley which occupy insignificant areal strength except wheat. 
Wheat occupies the first place in eleven parganas and even among 
these eleven parganas, wheat occupies the first place, nine lie 
in the district of Sitapur, none lies in Kheri and in district of 
Barabanki. All these parjanas are generally located in the centre 
and west of the area. The dominance of wheat in this area may be 
explained by the fact that the soil here is loamy to sandy loam 
with adequate irrigation facilities. In comparison to other crops, 
cultivation of wheat is therefore more remunerative. Maize occupies 
the first place in the parganas of Firozabad, Dhaurhara and Bhur. 
These parganas are liable to inundation. The main characteristics 
of the flood of the region is that the flood water with strong 
current sweeps away the rice crop but maize withstands it for sometime 
till flood water recedes within a few days. In the recession, the 
flood water makes deposit of fertile silt which is favourable for 
the maize plants. Fig. 41 sho'vs that maize occupies the parganas 
which are along the great rivers of the area like Ghaghara and Sarda. 
Sugarcane occupies the first place in the parganas of Kukra, Paila, 
Piparia, Haiderabad, Aurangabad, Palia and Khairigarh in the midst of 
rice growing area. The presence of a sugar factory at ^la tiokarnath 
has been responsible for giving sugarcane precedence over rice. 
There is also only one pargana of Magadapur in the Kheri district 
where incidentally barley ranks first due to the light sandy soil 
along the bank of the river Gumti. It may be added that kharif crops 
ranks first as they occupy forty two parganas out of fifty four parganas 
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The map of the second ranking crcps ( f ig . 41 ) presents a 
l i t t l e d ivers i f ied d i s t r i bu t i ona l pa t t e rn . Five crops (wheat, maize 
r i c e , barley and sugarcane) hold second rank in one or more of the 
parganas included in the map. Wheat which dominates the scene holds 
second rank in twenty four parganas. The dominance of wheat as 
second ranking crop i s due to a number of fac tors . The presence of 
loamy to sandy loam so i l , adequate i r r i g a t i o n f a c i l i t i e s , introduc-
tion of hiah yielding v a r i e t i e s of vheat, and the prevai l ing high 
/ 
pr ices of >\fheat have made as the second ranking crop in the parganas. 
Rice holds second rank mostly in those parganas v^here i t could not 
rank f i r s t . Rice occupies th i r t een parganas out of the res t t h i r t y 
oarganas. After the wheat and r i c e , the next second important crop 
i s barley '.'hich occupies ten parganas. Sugarcane also ranks second 
in the parganas of Pasgawan, A'lagadapur and Bhur where r i c e , barley 
and maize occupy as the f i r s t ranking crops. Maize occupies five 
big parganas of Kheri d i s t r i c t s located in the v ic in i ty of the areas 
where wheat, r i c e and sugarcane ranks f i r s t . I t would be \'VDrth-
while to mention here that the rabi crops dominate the agr icu l tura l 
landscape as second ranking crop in 35 parganas. 
In the case of th i rd ranking crcps, the d i s t r i bu t i ona l 
pat tern becomes somewhat more fragmented and d ivers i f ied in the 
fig.41 showing th i rd ranking crcps. In sp i t e of t h i s fact , however, 
here and there cohesive features do appear. The t\NO crops that 
occupy main posi t ion are barley and '.vheat covering twenty two and 
eight parganas respec t ive ly . 3ram also occupies a s igni f icant 
pos i t ion; granr^  mixed with e ther crops i s also a very general pattern 
of i t s cropping. Rice - the f i r s t ranking crop does not figure in 
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any one of the pargana of the whole a rea . The a r ea l d i s t r i b u t i o n of 
b a r l e y as the t h i r d ranking i s c l u s t e r e d in tvo a r e a s , i . e . , one 
ly ing in the extreme c e n t r e of the S i t apur d i s t r i c t comprising the 
parganas Man^van, Bar i , Biswan, Mahmudabad and Laharpur, while the 
o t h e r s i g n i f i c a n t area l i e s in the Barabanki d i s t r i c t covering the 
whole western h a l f d i s t r i c t c o n s i s t i n g of the parganas of Haidergarh, 
Sidhaur , S a t r i k h , F r a t a p g a n j , Nawabganj, Oewa and Kurs i . The pargana 
of Ram -^lagar along the r i v e r Ghaghara also comes in t h i s f i gu re . 
Among the t h i r d ranking cr~ps sugarcane a lso occupies a s i g n i f i c a n t 
p o s i t i o n in the a r ea . I t has a cont iguous b e l t in the c e n t r e of the 
reg ion except the t\'VD parganas fragmented in the southern most p a r t 
of Barabanki, i . e . , Mawai and southern most parganas of S i t apu r 
d i s t r i c t i . e . , Mahmudabad. 
Therefore , i t i s c l e a r from the above d i s cus s ion t h a t r i c e , 
which covers l a r g e a reas of the d i s t r i c t s c o n s t i t u t e s the f i r s t 
ranking c r - p s , wheat, comes next as the second ranking and ba r l ey , 
as the t h i r d ranking crop . 
CROP-COMBI ^ATI QNI RB310NS 
1 2 
The s t a t i s t i c a l p rocess ing of the data on pargana 
1. In order to d iv i i e the area of Kheri, Sitapur and Barabanki into 
crop-associat ion regions, the data has been obtained from the 
unpublished record of the Board of Revenue, Uttar Pradesh (Lucknow) 
for the agr icu l tu ra l year 1963-69. The basic uni t of study i s 
pargana. Percentages of the gross cul t iva ted land occunied by the 
individual crop were calculated in order to assess the r e l a t i v e 
land occupancy posi t ion of each crop. Crop occupying less than one 
per cent of gross cul t iva ted land has been' l e f t out of consideration 
The percentages then have been arranged in descending order and the 
ranking croos have been marked. 
2. A pargana i s a smallest revenue sub-division of a t a h s i l . 
13 o 
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bas i s based on Doi 's method has led to the formation of ei^ht primary 
crop-associat ion regions. 
1. Doi, K. The Indus t r i a l Structure of Japanese Prefecture, 
Proceeding I .3 .U. Regional Conference in Jaoan, 1957, 1959, 
00.310-316. 
An improvement to that of -Veaver method, Doi method has been 
adooted, by subs t i tu t ing ,2 with J2 ^ 4.u , r ,, j 
' ' ^ d d on thesum of squared 
differences . Thus the combination having the smallest d 
will be the combination formed by the major crops only. 'd ' 
i s the difference between the actual crop percentage in a 
pargana. The case of oargana Dhaurhara may be taken to i l l u s t r a t e 
the s t a t i s t i c a l procedures involved. Individual crop percentages 
in pargana Dhaurhara are given below — 
Sugar 35.96, wheat 20.12, r i c e 1^.89, mi l l e t 3.22, barley 7.15. 
A4onoculture = (100-35.96)^ =4101.12 
2-Crop-combination = (50-35.96)^ + (50-20.12)^ = 1089.93 
3-Crop-combination = ( 33. 33-35.96) 2+ (33.33-20.12)^ 
+(33.33-12.89)^ = 599.21 
4-Crop-combination = (25-35.96)^+ (25-20.12)^ 
+(25-12.89)^+ (25-8.22)^ = 572.15 
5-Crop-combination = (20-35.96)^+ (20-20.12)^ 
+(20-12.89)^+(20,8.22)^+ 
(20-7.15)2 = 786.53 
(Since the variance for 3-crop-combination i s 572.5 which i s 
smallest , the pargana i s designated with a combination of 3 ' 
crops) . 
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Fig. 42 ind ica tes that .there i s an absence of monoculture 
'A/hile a l l the eight crop-combination region ind ica te the number and 
var ie ty of crops in each region. The d i s t r ibu t ion of these regions 
presents a few examples of la rge c lus te r s of parganas. A very str iking 
feature of the crop-associat ion regions i s the r e l a t i v e dominance 
of a p a r t i c u l a r combination of crops in any one of the regions, i . e . , 
r i c e and wheat. 
Suqar-barleV Region:- Owing to the subsistence farming, there i s 
a d ivers i ty of crops and as such there i s only one pargana of Palia 
where t\'vo crop-combination region ex i s t . Sugar and barley forms the 
combination. Here sugar ranks f i r s t followed by barley. Owing to 
the favourable climate and soi l sugarcane i s cu l t iva ted . 
Su^ar-maize-wheat Region:- There i s only one set of four parganas 
Khairigarh, Nighasan, Ohaurhara, and Bhur i/^^ere three crop-association 
region e x i s t s . There i s a var ie ty of crops in each pargana where 
sugarcane and maize ranks f i r s t while r i c e , wheat and barley have 
t h e i r d i f fe ren t oosi t ion in each pargana. 
Rice.-mai<;e-sugar-wheat region:- With the increase of number of crop-
combination in the area there i s also the increase in the d ivers i ty 
of crop. This crop-combination region i s scat tered throughout the 
area in each parganas. Except the pargana Firozabad in Kheri 
d i s t r i c t , r i c e i s the dominating crop in a l l the remaining 7 parganas. 
In t h i s pargana maize i s the f i r s t ranking crop while r i c e i s no-
where on the scene. In the parganas of Basorahi, Butauli , Karauni 
and Fatehpur, m i l l e t s occupy the second ranks while in the parganas 
of Kheri and Firozabad sugarcane ranks second and in pargana 
Srinagar and Pipar ia maize i s the second ranking crop but mostly 
rab i crops occupy these ranks. Among them wheat, barley and gram 
are imoortant. 
Rlce-suqar-maize-wheat-barlev Region;- In t h i s crop combination 
region there i s a great d ivers i ty of croos. Due to large number of 
crops, every set present d i f ferent v a r i e t i e s of crops and especially 
a l l the important cereals are represented in t h i s combination. Rice 
i s the f i r s t ranking crop in a l l the 12 parganas. Sugar ranks second 
in 4 parganas, mi l l e t also occupies the second rank in 4 parganas, 
wheat in th i rd and maize in only one pargana. This 5-crops combi-
nation region i s scat tered throughout the region. 
Rigg-maize-millet-wheat-bailev-Qr^m Region:- In 6-crop combination 
region two compact region i s seen in Fig. 42 separated by the 
pargana of Pai la and Sitapur. This region cons is t s of fifteen 
parganas, the l a rges t number of parganas occupied by t h i s region. 
Out of 15, about 12 parganas are occupied by t h i s comoact crop-
combination se t . In a l l the 15 parganas r i c e i s a dominating crop 
and i t ranks everywhere f i r s t in the region. Maize occupies the 
second rank in 5 oarganas while sugarcane in about 8 parganas and 
mi l le t in only 2 parganas. 7i/here r i c e i s a dominating crop, mostly 
the so i l i s clay and clayey loam and having suff ic ient i r r i g a t i o n 
f a c i l i t y . Third ranking crops are only mi l l e t and sugar which 
occupy about l l and 15 parganas out o f 15 respec t ive ly . Therefore, 
m i l l e t i s the dominant crop which ranks t n i r d . 
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Rice-mai2,e-suciar-.wheat-barley-gram-pegs Region:- In th i s crop-
combination region there are 10 parganas but they do not form 
any compact re^jion as the parganas are sca t te red throughout the 
region from north to south and from East to jVest in the region. 
Again r i c e ranks f i r s t in a l l the 10 oarganas while mi l l e t occupies 
the second rank in four parganas. Maize and sugarcane occupy 4 
and 2 parganas respec t ive ly . The th i rd ranking croo i s mi l l e t 
and sugar, vhich occupies about 7 and 3 parganas respect ively , 
e the r ranks have a great var ie ty of crops sho\'vn in the region. 
Rice-mai7e-millet-sugar-'Arfieat-barley-gram-peas Region: In t h i s crop 
combination region only 2 parganas of Rudauli and Nawabganj in the 
d i s t r i c t of Barabanki oresents a great d ive r s i ty of croos. Rice i s 
the f i r s t ranking crop in Nawabganj Pargana and maize i s the f i r s t 
in Rudauli pargana while r ice i s the second ranking crop in Rudauli 
and sugarcane i s the second ranking crop in Nawabganj. Mil le t , 
wheat, barley, peas, gram are the other crops included in the 
combination. 
I t i s evident from the foregoing study that mostly 
everywhere r i c e i s the main iominant crop and occuoies f i r s t rank 
in alm -^^ rt a l l the combinations. The existence of clayey ani clayey 
loam s o i l , the introduction of high y i e l i i ng var ie ty of r ice-seeds 
with the increasin.1 i r r i g a t i o n f a c i l i t i e s , are the main causes for 
r i c e taking the leading posi t ion in the d i f fe ren t combinations, 
e ther contr ibutory factors are : (a) the per acre yield of r i ce 
provi Jes more fooj than any other kharif crop, (b) with the 
cu l t iva t ion of br'^adcast r i c e , buble-croo-^ing i s oossible and 
and land can eas i ly be prepared for the next rabi croos. 
QiAPThFUV 
Methodology of Selection of Vil laags 
One of the important problems in land-use s tudies 
in India i s the technique tha t should be adopted to examine 
land-use problems in depth. One of the foremost s tudies 
in t h i s connection i s the land-use survey conducted in Great 
Br i ta in by Professor Dudley Stamp. In t h i s survey the 
pr inc ipa l aim i s to record on the map the then exis t ing use 
of land in Great Br i t a in . But in India , owing to the vastness 
of the country, lack of resources and sk i l l ed labour, and 
complex pa t te rn of land use, t h i s technique in i t s en t i re ty 
does not seem feas ib le . Professor J .L . Buck's land use survey 
of China was carr ied out with a view to t ra in ing students in 
the methods of research in land use, to make avai lable knowledge 
of China's ag r icu l tu re ; and to m^ke avai lab le to people of 
o ther countr ies cer ta in elementary information about land 
u t i l i z a t i o n , food and population in China. Data were col lected 
by systematic purposive c l u s t e r sampling method. The col lect ion 
of data r e l a t i n g to populat ion, food, standard of l i v ing , 
marketing and p r i ce , were also included in the survey. 
The Tennessee Valley Authority adopted the ' u n i t area ' 
method of land c l a s s i f i c a t i o n in which d i s t i n c t area of l imited 
extent , each differ ing from i t s neighbours owing to a combina-
t ion of p a r t i c u l a r physical fea tures , were recognised. These 
1. Stamp, L.D,, 'Land of Bri ta in - I t s Use and Misuse, 
Ilondon, 1948. 
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combinations were recorded by a f ract ional nota t ion and Roman 
numerals. The denominator of long fract ion reveals the 
physical c h a r a c t e r i s t i c s of the area, v\^ereas numerator re fe rs 
to the methods of land use and i t s general c h a r a c t e r i s t i c s and 
as such a good deal of information i s recorded in a small pace. 
The long fract ion i s followed by a short f ract ion which summarises 
the condit ions former r evea l s . The numerator sums up by a single 
f igure ranging from 1-5, the qua l i ty of the ag r i cu l tu ra l use of 
land, the denominator, also in five f igures , performs a similar 
function for the qua l i ty of i t s physical condi t ions . Finally a 
Roman numeral i nd ica t e s the e s sen t i a l condit ions of the area 
according to an index.^ The s ize of the uni t i s determined by the 
type of the region and the scale of the base map. 
The Michigan Land Economic Survey was s ta r ted in 1932 
with a view to evaluating the r e l a t i v e mer i t s of northern 
Michigan in respect of a g r i c u l t u r a l , r ec rea t iona l and other uses. 
Information r e l a t i ng to s o i l , slope, vegetat ion, and similar other 
2 
na tura l fea tures , were col lec ted and analysed. Both the 
Michigan Land Economic Survey and the Unit Area method do not 
seem su i t ab le for the land use survey in Ind ia . Land use survey 
was conducted in Poland on county bas i s . The Polish Geographers 
followed the Br i t i sh pa t te rn with the difference tha t the former 
i s more de ta i led as regards the u t i l i z a t i o n of arable land. 
1. Hudson, G.D., 'The Unit Area Method of Land Class i f ica t ion , 
Annals of the Association of American Geographers. Vol.26, 
No.2, June, 1936, pp.99-112. 
2 . Barnes, C.P. , Land Resources Inventory in Michigan, Economlc 
Geography. Vol.5 No.1,Jan. 1929, pp.22-35. 
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Land use survey on the lines done in the United States 
may not be suitable for India as the country has neither resources 
nor the technical skill to take up such a survey. The British 
model may well be adopted but here also there are many difficulties. 
As compared to Britain, India is a vast country, about fifteen 
times bigger in area, and, perhaps nowhere in the world, the 
land use pattern is so complicated as it is in India. Therefore, 
in view of the vastness of the area, the paucity of the trained 
personnel and the extent of time and expenditure involved, it 
would be worthwhile to introduce modifications in the design 
and execution of the survey as it was carried out in Britain. 
In India the village accountants maintain cadastral 
maps showing the field boundaries and other features in detail 
on a scale 1:3960. It would be practically difficult, if not 
impossible, to record the existing land use of every parcel of 
land belonging to all the 566,878 villages of rural India, 
particularly w^en mixed cropping is common practice and the 
size of the farm unit is very small. Even if these difficulties 
are overcome, the land use survey maps may be out of date by the 
time they are completed and reduced to small scale with documen-
tary interpretation, and soon need may arise to revise and 
recheck these surveys. In view of these difficulties, sampling 
1. Shafi, M., Technique of Rural Land Use Planning with 
Reference to India. The Geographer. Vol.XIII, (Aligarh; 
1966), p.16. 
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techniques seetn to be the best for obtaining factual information 
in regard to the existing patterns and problems of land use. 
There is no denying the fact that sampling can be a substitute 
for a total surveying but it will undoubtedly be helpful in 
certain respects. It will clearly reveal the land use problems 
which may be similar in area having homogeneity in regard to 
physical and social conditions. 
As there are many types of sampling techniques, opinion 
may differ regarding the type of sampling that should be followed 
in land use surveys of India. However, only three of th^'may 
be considered here, viz., random or probability sampling, 
systematic sampling and purposive sampling. 
In random sampling, the actual selection of units into 
the sample is made by a mechanical procedure in which each unit 
from a population of *N' units has an equal chance of being 
selected and to ensure true randomness, the method is independent 
of human judgement and this is achieved by the use of random 
tables. 
The stratified sampling makes the simple random 
2 
sampling more representative, as the entire population is 
1. Shafi M., op. cit,, p. 17, 
2 . Population r e f e r s to the t o t a l number of un i t s from wrfiich 
the sample i s to be drawn whereas the individual re fe rs to 
the sample which can be selected from the t o t a l number of 
samples. 
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divided into a number of s t r a t a and then a random sampling i s 
se lected within each stratum. Finally a separate stratum mean 
i s computed from the samples obtained in each stratum. The 
arrangement of the s t r a t a i s such tha t they d i f fe r from one 
another as widely as poss ible but the population within each 
stratum i s as homogeneous as poss ib le . 
In purposive sampling, the samples are selected to 
represent the universe . After deciding the general breakdown 
of the sample on s c i e n t i f i c l i n e s , the individual i s a t l i b e r t y 
to choose the actual sample u n i t . Purposive sampling i s , 
the re fore , a method of s t r a t i f i e d sampling in w^ich the 
se lec t ion within the stratum i s non-random. Although, 
t h e o r e t i c a l l y i t seems l e s s sound as compared to random 
sampling but, with adequate safeguards, i t can be made highly 
r e l i a b l e and the extra cost of random sampling can be avoided. 
I t may, therefore , be said tha t the systematic 
purposive c lu s t e r sampling i s most su i t ab le for land use 
surveys in India . ft)r the sake of convenience and also in 
view of soc ia l , cu l tu ra l and h i s t o r i c a l fac tors varying from 
one region to another, i t would be b e t t e r to undertake the 
surveys a t regional l e v e l . F i r s t l y , a comprehensive study 
of the physical fac tors , v i z . , r e l i e f , s t ruc tu re , slope, 
drainage, climate and s o i l , should be made and then, on the 
i . Kish, L., 'Survev Sampling'. New York, 1965, p . 75. 
2 . Shafi, M., op. c i t . , p . 18. 
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bas is of these fac tors , the area should be divided as far as 
poss ib le , in to homogeneous s t r a t a , and f ina l ly representa t ive 
v i l l a g e s including c lus t e r of f i e l d s , be selected from each 
stratum. The se lec t ion of v i l l ages on random bas is for land 
use s tudies may lead us to a l e s s represen ta t ive p ic tu re of the 
area than tha t obtained from the purposive sampling, because 
the human factors affecting land use usually vary in respect of 
farm management, a c c e s s i b i l i t y and cap i ta l investment in each 
stratum. 
After the select ion of the v i l l ages two extensive 
v i s i t s should be made to each of the selected v i l l ages in order 
to assess the nature of the ag r i cu l tu ra l land use in them and 
to find out the exis t ing deficiency diseases as r e l a t ed to the 
d i e t s of the people. The f i r s t v i s i t should be made in the 
khar i f season. Maps of the v i l l ages showing f ie ld boundaries 
may be obtained frcxa the v i l l age accountant and areas in acres 
should be recorded from the respect ive Tahsil headquarters . 
On the ou t l ine maps, actual land use of the season by f ie ld 
observat ions be recorded. 
The v i l l age r s should be in te r roga ted on the bas is of a 
quest ionnaire about the incidence of d i f fe ren t d iseases , and the 
survey regarding morbidity and mor ta l i ty would be completed 
for the season. The v i l l a g e r s should also be in ter rogated to 
obtain information r e l a t i ng to the y ie ld of d i f fe ren t crops 
per acre , types of c rop- ro ta t ion , types and condition of 
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ag r i cu l t u r a l implements used, method of ag r i cu l tu ra l operat ions , 
means of i r r i g a t i o n , and general standard of l i v i n g . 
The same procedure of survey should be applied in the 
yabi season, for a de ta i led i n t e rp r e t a t i on of the exis t ing 
use of land, the factual information regarding d i s t r ibu t ion of 
crops, o ther uses and non-use of lands should be mapped out 
and data be calculated and tabulated accordingly. 
Mention may be made of the pioneering work of 
Professor M. Shafi who carr ied out a land use study on similar 
l i n e s in the five d i s t r i c t s of Eastern Uttar Pradesh. His study 
i s based on f i e ld to f ie ld survey of twelve selected v i l l ages 
from contras t ing regions . 
On the bas i s of the s t ruc tu re , and r e l i e f , drainage, 
c l imate , s o i l , and general land use together with crop-as so e la t ion 
should be 
regions , the area under study/.divided into homogeneous s t r a t a 
and from each stratum three or four v i l l ages may be selected for 
in tens ive land use study. In the se lect ion of these v i l l ages 
apart from physical fac tors , i r r i g a t i o n f a c i l i t i e s , means of 
communication, access to the market, cap i ta l investment and 
farm management should also be taken in to considerat ion. 
1. Shafi, M., Land ut i l i7f l t ion in Eastern Uttar Pradesh. 
(Aligarh, i960) . 
P A R T - II 
L A N D U T I L I Z A T I O N 
I N 
T H E S E L E C T E D V I L L A G E S 
CHAPThR^VI 
The Selected Vil lages 
On the bas i s of s t ruc tu re , and r e l i e f , drainage, 
c l imate , s o i l , and general land use together with the crop-
associat ion regions, the area under study has been divided into 
five homogeneous s t r a t a and from each stratum two or three 
v i l l ages have been selected for in tens ive land use study. In 
the se lec t ion of these v i l l ages apart from physical fac tors , 
i r r i g a t i o n f a c i l i t i e s , means of communication, access to the 
market, cap i t a l investment, and farm management were also taken 
in to considerat ion. The locat ion of the selected v i l l ages i s 
shown in f ig . 43 . Among the five homogeneous groups, group I 
includes the v i l l ages of Bhagwanpur-mafi, Roshannagar and 
Bhatkhera. The pla in in which these v i l l ages l i e i s well-drained 
and has a very gent le slope towards southeast . The so i l i s 
general ly loamy and i r r i g a t i o n f a c i l i t i e s are ava i lab le . The 
underground water table i s low. In t h i s group the productivi ty 
r a t i ng i s high as compared to other v i l l ages because double 
cropping i s a common prac t i ce owing to the f e r t i l i t y and 
product iv i ty of the so i l and i r r i g a t i o n f a c i l i t i e s also help 
to a great extent the high ra t ing of p roduc t iv i ty . Here the 
economic condition and general condition of heal th of the v i l l age 
people i s sa t i s fac to ry in comparison to the other group of v i l l ages . 
The v i l l a g e s of Unera, Narainpur and Chak Kodar belong 
to Group I I and are located in the t r a c t having sandy loam s o i l . 
This t r a c t i s r e l a t i v e l y l e s s productive as compared to the so i l 
of the f i r s t group. Nonetheless, most of i t e i t he r produces two 
fecJ'o' ScJ'ao" sTo^ 
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crops in a year or i s devoted to the cu l t iva t ion of sugarcane. 
As the r a i n f a l l in t h i s t r a c t i s l e s s than those of the v i l lages 
lying in t r a c t I , the cu l t iva t ion of sugarcane without i r r i g a t i o n 
i s not poss ib le . Owing to the high water t ab le i r r i g a t i o n i s 
eas i ly provided, but drainage i s r e s t r i c t e d compared to t r a c t I . 
Some of the v i l l ages of t h i s group are not eas i ly accessible 
but most of them are connected with the main town of the loca l i ty 
e i t h e r by car t t racks or unmetalled road. 
The v i l l ages of group I I I belong to the area of 
clayey loam. The area l i e s in the v i c i n i t y of western banks 
of the Sarda and the Ghaghara r i v e r s . This t r a c t i s represented 
by the v i l l a g e s of Bakhshupur and L i l a u t i . The t r a c t i s i l l -
drained and water-logging i s a ser ious problem. The i r r i g a t i o n 
f a c i l i t i e s are meagre and the economic condition of the people 
i s not so sa t i s f ac to ry as those of the people inhabi t ing in 
v i l l a g e s of group I . 
The v i l l ages of group IV belong to the area or t r a c t 
of clayey s o i l . In these v i l l ages the drainage condition i s 
poor. During the r a i n s the so i l becomes cloddy and very heavy 
to work with. Where the soi l i s l e s s cloddy and heavy, sugar-
cane i s successfully grown. Rice i s the major crop of t h i s 
region. The area i s represented by the v i l l ages of Prem Nagar 
and Mundia Mahadeo. 
The v i l l ages of group V belong to the t r a c t of 
sandy s o i l . This t r a c t extends in the form of a long narrow 
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b e l t along the r i v e r s Ghaghara, Sarda and Gumati. The t r a c t 
may be represented by the v i l l ages of Gauria and Kamalapur. 
Here the so i l i s generally sandy on the banks of Ghaghara and 
Sarda r i v e r s . Sandy loam or s i l t y nature of so i l i s found 
along the Gumati r i v e r s . I t i s also known as khadarlands. The 
so i l cons i s t s of new alluvium which i s rejuvinated almost 
annually by the deposit ion of fine f e r t i l e ' s i l t s ' brought by 
the r i v e r . The thin cover of the deposited s i l t i s f e r t i l e and 
useful for crops. Owing to the i n f e r t i l i t y of so i l and danger 
of floods, double cropping i s r a re and as such the product ivi ty 
r a t i ng i s also low. The water - tab le i s low and the construction 
of wells i s d i f f i c u l t and expensive. The i r r i g a t i o n f a c i l i t i e s 
a re , therefore , meagre. The general economic condition of the 
people i s unsa t i s fac tory and they suffer from various nu t r i t i ona l 
deficiency d i seases . 
I t would be worthwhile to make some c l a r i f i c a t i o n , 
before dealing with the de ta i led land u t i l i z a t i o n of the 
selected v i l l a g e s , which wil l be needed in the de ta i led 
descr ip t ion of the selected v i l l a g e s . 
The ag r i cu l tu ra l year begins from June and ends in 
May and i s divided mainly into two seasons: the khar i f and the 
rab i or the season of summer crop and the season of winter 
crop respec t ive ly . The kharif season usually begins in mid-
June with the outbreak of monsoon and l a s t s t i l l October w^ile 
the rabi season s t a r t s in November af te r the r e t r e a t of the 
summer monsoon and l a s t s t i l l the end of March. 
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Each of the selected villages was visi ted by the 
writer during both the agricultural seasons. In the f i r s t 
v i s i t during the Kharif season of 1968, the cadastral map of 
each village showing field boundaries and various physical 
features, together with the exact area of each plot , were obtained 
from the tahsi l headquarters or from the village lekhpal. On the 
outl ine map of the village the use of the land in both the seasons 
was recorded by field observation. Villagers were interrogated 
for factual information regarding the yield of various crops per 
unit area; type of crop-rotation, the type and conditions of 
agricultural implements, method of agricultural operations, the 
to ta l population of each village together with the occupation and 
the i r general standard of l iving. However, for the factual study 
of a part icular vi l lage, an exhaustive field notes relating to 
the slope, drainage, water-table in different seasons, soi ls , 
tenancy, ; 
i r r igat ion, / .s ize of holdings, fragmentation and sub-division of 
holdings, nature and amount of manures and f e r t i l i ze r s used, 
field patterns and rela t ive proportion of each kharif and rabi 
crops to the total cropped area, were prepared. Data relating 
to export and import of foodgrains were obtained. 
The method of land classif ication on the basis of 
f e r t i l i t y and productivity i s another classif icat ion. The other 
sources of land classif ication can be obtained from the 
Settlement Reports of the vil lage where the land has been 
classified on the basis of their texture and colour of the soi l . 
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th i s classification i s outdated due to the fact that i t does 
not take into account the physical factors of structure and 
rel ief , drainage, slope and climate as these are the dominant 
factors in affecting the f e r t i l i t y and productivity of land. 
Fer t i l i ty and the productivity of the soil i s also influenced 
by the prevailing climatic conditions. Since a soil of high 
f e r t i l i t y may be unproductive in adverse climatic conditions 
part icular ly in the absence of ra infal l and inadequate fac i l i t i e s 
of i r r iga t ion , and a poor soil may tend to be productive under 
favourable climatic conditions. I t i s also possible that the 
soi l belonging to different categories may be similar from the 
view point of agricultural use, but climate, a l t i tude and surface 
re l i e f introduce local modifications which affect the character 
of the actual u t i l i za t ion . 
During the course of his field work the writer visited 
the vi l lages, made enquiries and collected information on soil 
character is t ics and character of the crop land use. After 
considering the character of crop land use in various fields 
together with the f e r t i l i t y of so i l , i r r iga t ion f ac i l i t i e s , 
slope and drainage, the productivity of each field was ascertained 
on the basis of the per hectare yield of various crops. The 
yield of crop in a field represents the true agricultural value 
of land and crys ta l l i ses an index of measurement of the 
productivity of the field as i t represents not only the 
1. Hall. A.D., revised by Robinson, G.W. The Soil (London. 
1947), p . 288. 
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na tura l f e r t i l i t y of the so i l and the exis t ing cl imatic 
condit ions but also i s the r e s u l t of the eff iciency of the 
farming system and farming community. I t provides the 
extent of f e r t i l i t y and product ivi ty of each f ie ld w^ich 
in turn form the sound bas i s of land c l a s s i f i c a t i o n . 
On the bas i s of f e r t i l i t y and product iv i ty and 
above inves t iga t ion ( a v a i l a b i l i t y of i r r i g a t i o n , drainage 
condit ion, supply of manures, fallowing p rac t i ces and cropping 
p a t t e r n ) , the v i l l age lands have been c l a s s i f i ed into the 
following four ca tegor ies : 
1. Good qua l i ty land 'A' 
2. Medium Quality Land 'B l ' 
3. Medium Quality Land ' B l l ' * 
4. Poor Quality Land ' C 
The good qua l i ty land i s the best ag r i cu l tu ra l land 
in a v i l l a g e . These lands include a l l f i e lds v^ich are 
character ised by high f e r t i l i t y and produc t iv i ty . With the 
appl ica t ion of manures and adequate i r r i g a t i o n f a c i l i t i e s 
they remain under crops in both the Kharif and the rabi 
seasons. The lands producing one crop — sugarcane — i s 
also included in t h i s type of land. 
1. Stamp, L.D., The Land of Bri ta in - I t s Use and Misuse. 
(London, 1948) p . 360. 
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The land which produces only one crop e i the r in the 
khgri f o r in the r^bi season, under fallow for one or two 
years and i s cu l t iva ted afterwardsi i s classed as medium 
qua l i ty land. This type of land i s i n f e r i o r and l e s s 
productive than the 'A' qua l i ty land. The land covering 
•B l l ' qua l i ty i s l e s s productive than ' B l ' . I t gets puddled 
during the r a i n s , and breaks into crumbs and f i s sures during 
the dry season. These lands are devoted to the cu l t iva t ion 
of r i c e . The 'B i ' lands are l e f t fallow in e i t he r of the 
seasons and are devoted to the cu l t iva t ion of broadcast r i c e , 
wheat, maize or bar ley. 
The land w^ich does not produce any crop and l i e s 
unused i s classed as the poor qual i ty land ' C These lands 
owing to the presence of in ju r ious s a l t at or near the surface 
of the so i l in undesirable quan t i t i e s or owing to the sandy 
nature of the so i l or thick growth of kans remain unut i l i zed . 
I r r i g a t i o n exercises a great influence in the 
production of crops. I t increases the so i l product ivi ty and 
also changes the cropping pa t te rn and brings land in to double 
cropping. The main sources of i r r i g a t i o n in the region are 
wells and ponds. Ponds cons t i t u t e the cheapest source of 
i r r i g a t i o n . Water i s l i f t e d up with the ber r i method, in 
which two persons and in many cases four persons stand on 
both the sides of the water p i tch and push the ber r i ful l of 
water with the help of four s t r i n g s . The method of Dhekuli 
1, Dhekuli i s a loca l appliance for l i f t i n g water from wells 
and ponds. I t cons is t s of a long pole working on a post 
and weighed commonly with compact mass of mud at one end 
and a bucket attached by a long rope to the other end. 
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i s also prevalent when the water i s to be l i f t e d a t a depth 
of more than 8 fee t . Wells cons t i t u t e as the main source of 
i r r i g a t i o n . The a l l uv i a l p la in of the region with sub-soil 
containing abundant supply of water provide the most favourable 
condit ions for well i r r i g a t i o n . I t i s mostly suited to the 
poor farmers, as i t i s r e l a t i v e l y cheap to construct and i t 
does not requi re much economic ass i s t ance . Recently a t tent ion 
has been focused on the use of mechanical power for ra i s ing 
the ground water and in t h i s connection mention should be made 
of the use of pumping se t s which work with the help of e l e c t r i -
c i t y or d iese l and provide adequate i r r i g a t i o n water in a 
short time. These pumping se t s are cost ly and general ly 
beyond the means of an average farmer. The Government has, 
however, advanced loans on easy terms to farmers to purchase 
these s e t s . 
Mixed cropping i s a general p rac t i ce with the 
v i l l a g e r s and r e l a t e s to the sowing of two or three crops in 
the same f i e ld . In the region under study the crops which 
are mixed wrfiile sowing a re : pigeonpea and m i l l e t s ; w^eat and 
grain; barley and gram; wheat and bar ley. Many of the crops 
sown mixed d i f fe r in t h e i r water requirements. There are 
several causes for such a mixing of crops. Due to the non-
a v a i l a b i l i t y of i r r i g a t i o n water, the farmer i s dependent upon 
r a i n f a l l . The mixing of crops serves as an insurance against 
the v i c i s s i t udes of weather and the cu l t i va to r becomes cer ta in 
of obtaining some crop. For example in the kharif season 
r i c e and mi l l e t i s sown as a mixed crop. Rice would flourish 
153 
i f r a i n f a l l i s adequate, and i f the r a i n f a l l i s not adequate, 
a t l e a s t m i l l e t s t h r i v e , so tha t in each case the cu l t iva to r 
has a reasonable prospect of ge t t ing some r e tu rn . Similarly, 
in the rabi season wheat and gram i s sown mixed. I f winter 
r a i n s are received in desired amount, a t the proper time, 
wheat would th r ive well , fai^t i f r a ins have fa i l ed , gram would 
do wel l . The cotftbinatiorv of gram and -wheat i s also necessary 
as there i s always the l ikel ihood of the spread of rus t w^ich 
sometimes destroys the whole wheat crop, i f there i s any 
prolongation of the damp weather during the months of January 
and February, 
Secondly the cu l t i va to r s without any ef for t and 
investment maintain the supply of nitrogen in a convenient 
way with the help of these mixtures as the inclus ion of 
leguminous crop helps in building up the so i l f e r t i l i t y and 
also adds to the food reserves of the v i l l a g e r s . The kharif 
and rabi pulses provide great ass i s tance in t h i s connection. 
Thirdly, i t may be pointed out tha t wAieat needs a 
b e t t e r t i l l a g e and more ploughing than e i the r gram or barley, 
and when the farmers are unable to do t h i s , they sow wheat in 
combination with barley and gram. The farmer wants to maintain 
h i s meagre resources of food throughout the year and sows most 
of the crop in mixture - m i l l e t and pulses , broadcast r i c e 
and pu lses . However, i t i s also said tha t whatever the 
reason be, i t i s qu i te cer ta in tha t the mixture general ly 
gives better results than monoculture. 
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In accordance with the soil characteristics, 
climatic conditions, irrigation facilities, manuring provisions 
and the customary agricultural practices, certain •rotation 
of crops' is also adopted. There is no hard and fast rules 
to choose the crops year after year. But various crops are 
grown in rotation to maintain the fertility of the soil. In 
all the selected villages the rotation of crops is practised 
except those devoted to transplanted rice only. During the 
year of inquiry it was pointed out that the choice of crops 
whether grains or pulses is determined by the food require-
ments of the cultivator and his family. 
The following practice is generally followed: 
Rotation of Crop in villages of the FIRST GROUP 
Good quality land 'A' 
t 
* Medium qual i ty land 'Bl ' 
Kharif | Rabi 
* 
Kharif \ Rabi 
i s t year: Rice Peas Rice & arhar Arhar(contd.) 
2nd year: Sugarcane Sugarcane Fallow Wheat 
(contd.) 
3rd year: Rice Peas Rice Fallow 
1. Howard, Sir, A., An Agricultural Testament. (Oxford 
University Press, 1945), p. 13 
2. During the visit to the village (1968-69) the author has 
enquired of the villagers about the crop rotation practised 
by them in the various soil groups. 
3. Refers to the broadcast rice in crop rotation. 
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There i s a l i t t l e change in the practice of rotation 
of crops in some of the villages as follows: 
SECOND GROUP 
Good Quality Land 'A t Al Medium Quality Land 'Bl* 
Kharif Rabi Kharif Rabi 
ist year: Rice Peas 
2nd year: Sugar-
cane 
3rd year: Rice 
Sugarcane 
(contd.) 
Wheat & 
Barley 
Maize & arhar Arhar (contd.) 
Fallow Wheat & Barley 
Rice Gram 
THIRD GROUP 
Generally the following ro ta t ion of crops i s followed 
in the v i l l ages of th i rd group: 
1 s t 
2nd 
3rd 
Good Qua l i ty Land 'A' 
• 
Kharif j 
1 
y e a r : Rice 
& 
Arhar 
y e a r : Fallow 
year :Smal l 
M i l l e t 
Rabi 
Arhar(contd) 
'Wheat 
Barley 
Medium 
Khar i f 
Rice 
Sugarcane 
Maize 
Qua l i ty Land ' B i ' 
i Rabi 
Fallow 
Sugarcane(contd . ) 
L e n t i l 
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PDURTH GROUP 
The general rotations of crops prevalent in the 
fourth group villages is as follow: 
Good Quality Land 'A' \ Medium Quality Land 'Bi' 
i 
I II . • - I . I . I I. t I I. 
J t • 
Kharif j Rabi \ Kharif • Rabi 
I i i 
» 
1st year: Small | Arhar(contd.) Rice & Arhar 
Millet I : 
& Arhar; J 
i t 
I 
2nd year: Fallow \ '<Vheat & \ Maize 
* Barley I 
Arhar (contd.) 
Wheat & Gram 
3rd year: Maize •; Lent i l • Small Mi l l e t ; Gram 
. 1 1 , • I I I I I I) I !• • I • • I 'i I r II - I '^  I 
It is seen from the practice of the rotation of 
crops that it is useful for the recuperation of the fertility 
of the soil. The unbalanced rotation of crops may reduce 
the fertility of the soil. Practice of fallowing in the 
wet monsoon months has also its harmful effects as it 
exposes the land to sheet erosion. Inadequate rainfall and 
meagre facilities of irrigation lead the cultivators to grow 
millets extensively, but millets followed by non-leguminous 
crops lower the nitrogen content of the soil. Millets are, 
1. Arakeri, H.R., Chalam, G.V.&, Soil Management in India. 
Satyanarayana, (Bombay, 1962), p. 115 
157 
thei 'efore, general ly sown mixed with ' a r h a r ' (pigeonpea), 
a leguminous crop, which continues to occupy the land in 
the rabi season a l so . The non-leguminous cereal crops of 
rabi season preceded by only m i l l e t s give very low y i e l d s . 
Green manuring i s another method of maintaining 
and increasing the f e r t i l i t y of the s o i l . The green 
manuring crops grown in the v i l l age i s sun-hemp (Crotalor ia 
Juncea) in the kharif season. Green manuring cons i s t s in 
ploughing in to the so i l green p lan t s in s i tu and allowing 
them to decompose for the benefi t of succeeding crop. A 
su i t ab l e way to achieve t h i s object ive i s to grow some 
ear ly maturing legume l i k e moong (Phaseolus-mungo). Atoonq 
type I , a var ie ty developed in the Uttar Pradesh has the 
special advantage of maturing in about 65 days. I t i s sown 
in the beginning of the rainy season, and can be eas i ly 
harvested in the f i r s t week of September, I t has been 
estimated tha t the use of moong Type I as a green manure 
2 
crop, roughly supplies 12 Kg. of ni trogen per hec ta re . 
Sunhemp produces about 35,200 Kg. of succulent green material 
per hectare within a short period of about 75 days and adds 
to the so i l about 95 Kg. of ni trogen per hec ta re . Sun-hemp 
may serve as a dual purpose: the s ta lk may be used for 
1. Singh, S.B., To popular ise the Idea of In tens ive 
Cul t ivat ion by Introducing Green Manuring: Proceedings 
of the Ninth Meeting of the Crop Soil Wing of the Board 
of A£iricu:|.ture and Animal Husbandry in India . (Delhi. 
1954), p . 235. 
2 . Agarwal, R.R. Research in Agricul tural Cheipistry Soil 
and F e r t i l i z e r : Agricul tural Research in Uttar Pradesh. 
1950-56, Vol.11 (Lucknow, 1957) p.112. 
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fibre and for fuel and the rest of the plant for green 
manuring. The tops of leaves decompose within three to 
four weeks after ploughing in and the field is ready for 
the next crop in October. 
The important leguminous crop sown during the 
rabi season is peas. It is generally grown mixed with 
other cereals. A,large part of the crop during its growth 
is used as fodder. It is mostly grown for grain and fodder: 
before ripening it is cut green. The seeds are used as 
vegetable while the green foliage serves as fodder. After 
ripening its grain is obtained for food, and the rest of 
the plant is used as green manure which is beneficial for 
sugarcane grown in the kharif season. 
Thus the substitution of green manure crops in 
the kharif season has definite advantages. It improves the 
physical conditions of the soil by supplying organic matter; 
the cost of bulky manure is saved, an effective vegetation 
mantle prevents erosion during the heavy rains; atmospheric 
nitrogen is fixed by leguminous crops growing in situ; 
the water holding capacity of the soil is increased and the 
succeeding crop gets the accumulated benefit of this method. 
1. Chavan, V.M., Review of Green Manuring Methods and 
Further Measures to Popularise the Use for Increasing 
Yield, Particularly of Food Crops, Proceedings of the 
Ninth Meeting of the crops and Soil Wina of the Board 
of Agriculture and Animal Husbandrv in Indi^.(Delhi, 
1954), p. 228. 
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IXiring the course of the survey the wr i te r also 
noted the occupations of the v i l l a g e r s together with the 
enumeration of the t o t a l population which includes a l l those 
persons who are dependent upon the produce of the v i l l a g e s . 
Similarly the persons l iv ing in a pa r t i cu l a r v i l l age but 
are dependent on the produce of another v i l l a g e , have been 
excluded from the population of the v i l l age in which they 
are l i v i n g , but have been counted in the population of the 
v i l l a g e on whose ag r i cu l tu ra l production they depend. Three 
groups of population were formed: primary r u r a l , depending 
d i s t i n c t i v e l y on agr icu l tu re ; the secondary ru ra l which serves 
the primary ru ra l population through subsidiary services 
and indust ry ; and advent i t ious population - the people 
employed in services outs ide the v i l l age but l i v e in the 
v i l l a g e and share i t s produce. 
The ca lo r i e s obtained from food cons t i t u t e the 
major source of energy and heat in human body. There i s no 
denying the fact tha t the ca lo r i e s alone cannot form a correct 
yards t ick to measure the eff iciency of farming and standard 
of l iv ing of the farmers but ca lo r i e s do reveal the level of 
t h e i r sustenance and the standard of t h e i r n u t r i t i o n . An 
attempt was made by Professor Dudly Stamp to measure the 
land resources in terms of ca lo r i c consumption. The requi re-
ments of ca lo r i e s vary with reference to age, sex, the type 
of occupation, the weight and height of the body and cl imatic 
condi t ions . Professor Dadley Stamp has calculated an average 
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consumption of about 2460 ca lo r i e s per head per day or about 
900,000 ca lo r i e s per head per year for North Western Europe; 
and making an allowance of 10 per cent in cooking and other 
l o s se s , he considers a farm produce equivalent to 10,00,000 
ca lo r i e s per person per year for North Western Europe. He 
designates t h i s requirement as standard Nutr i t ion Unit (SNU)''-, 
The condit ions in India are r a the r d i f fe ren t from those of 
North Western Europe and the SNU for India needs to be worked 
"out. According to the ca lcula t ion of Professor M. Shafi the 
net ca lor ic in take in Eastern Uttar Pradesh ranges from 1828 
a day (66767 a year) to 2175 a day (793544 a year) and i t i s 
postula ted tha t an actual in take of 800,000 caories per annum 
2 
is sufficient. 
Bar the actual assessment of the caloric intake of 
the villagers the following procedures have been taken into 
consideration for the preparation of actual food balance sheet 
for an individual village. 
Production — The figures in this column show the total produc-
tion of cereals and sugar in each village in the year 1968-69. 
These figures have been obtained by multiplying the acreage 
under a crop with the amount of yield per acre. The yield 
figures for each crop in each village are based on the inquiry 
of the writer in that village. 
1. Stamp, L.D., Our Developing World. (London, I960), p.110 
2. Shafi, M., LandUtili7ation in Eastern Uttar Pradesh. 
(Aligarh, i960), p. 222. 
3. Shafi, M., Land Utilization in Eastern Uttar Pradesh. 
(Aligarh, 1960^ 
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Exports and Imports — The f igures in the export column are 
deducted from production in ar r iv ing at the ava i lab le supply 
while the f igure of import column i s included in the t o t a l ava i l -
able supply for food. 
Available Supply — This i s obtained by deducting exports and 
including imports in the v i l l a g e . 
Seeds — The f igures respresent ing the quan t i t i e s used for 
seeding purposes are based on the seeding rat^es common in the 
v i l l a g e per acre . 
Gross Ibod — The figures in t h i s column represent the gross 
q u a n t i t i e s avai lable to consumers and these are obtained a f te r 
deducting the f igures of seed from the avai lable food supply. 
Extraction Rate — Extraction r a t e s apply to cerea ls in converting 
grain to flour and of paddy to hand pounded or mill-pounded r i c e . 
The ext ract ion r a t e published by the FAO for India have been adopted 
for computation by the wr i t e r . 
Net fbod — Figures in t h i s column represent the net quan t i t i e s 
of food avai lable for human consumption, i . e . , a f te r the applica-
t ion of extract ion r a t e s . 
Per Head Consumption — These columns give the per head consumption 
of food in kilograms, grams per head. This figure i s obtained by 
dividing the net food to the t o t a l population of the v i l l a g e . Each 
type of cereal has been calculated separately and has been converted 
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i n to ca lo r ie per head per day. In order to find out the 
ca lo r i c value of dai ly suppl ies , the ca lo r ic conversion factor 
2 i s applied, 
Ibod consumption data col lected by the above technique 
would not be r ea l unless they are adjusted with the imports 
and exports , seed, extract ion r a t e s and other wastage. Food 
consumption l eve l s derived in t h i s method r e l a t e to v i l l age 
population as a whole andthus conceal important differences 
in consumption by d i f fe ren t sect ions of the population in 
r e l a t i o n to t h e i r economic and social condi t ions, age and 
occupation, cas te and r e l i g i o n . Moreover, such food balance 
sheets are not l i ke ly to be very accurate . They can seldom be 
regarded as more than very approximate. 
There are two main sources of data co l lec t ion on food 
consumption pa t t e rn s and l e v e l s , the food balanced sheet which 
i s merely an est imate of the per caput supplies of food s tuffs 
ava i lab le for human consumption in a v i l l a g e . Secondly the 
d ie ta ry survey which i s a de ta i led inves t iga t ion of the amounts 
of goods ac tua l ly consumed but such a study i s often l imited in 
1. The net quan t i t i e s of food are converted in to kilograms 
and the figure thus obtained i s divided by the t o t a l 
population of the v i l l a g e . This gives the per head 
consumption for the year. The yearly figure i s divided 
by 365 to obtain the dai ly consumption. The ca lor ic value 
of the dai ly supplies i s obtained by converting the dai ly 
in take with the Food Composition Tables of Indian Council 
of Medical Flesearch. 
2 . Aykroyd, W.R., revised by Gopalan, C, The Nut r i t ive 
Value of Indian food and Planning of a Sat is factory 
Diet . Indian Council of Medical Research, New Delhi, 1965, 
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prac t i c e to a small section of populat ion. In food balance 
sheet s t a t i s t i c s of seed and area sown may be accurately known. 
But the amounts used for feed, loss in storage and t ranspor t 
from farm gate and r e t a i l level and used in manufacture are 
l i t t l e more than i n t e l l i g e n t guesses. All these things influence 
the accuracy of the f inal ca lor ic and nu t r i en t supply est imates . 
Therefore, de ta i led information on food- consumption 
for the general population or of v i l l age population can only be 
obtained only through appropriately designed surveys, usually 
ca r r ied out on a family bas i s . Such surveys requi re d i rec t 
inves t iga t ion of food consumption usually obtained from records 
of the q u a n t i t i e s of food brought in to the home by the housewives. 
To obtain food consumption ind iv idua l ly , both these 
surveys do not help, as i t i s qui te expensive and time consuming. 
Moreover, i t i s also necessary to obtain individual consumption 
due to the physiological differences such as chi ldren, pregnant 
women, the sick or the aged persons. 
Where no information on food consumption data i s 
ava i lab le a survey r e s t r i c t e d to a number of selected house-
holds may provide information which i s su f f ic ien t ly accurate 
for tha t p a r t i c u l a r area. I f the d i f fe ren t households are 
broadly s imilar in an area both in respect s to the foods 
ava i lab le and in the d ie tary hab i t s , these households may be 
taken as a represen ta t ive of the area showing the consumption 
l e v e l . 
1 r>d 
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The household food consumption surveys may, 
the re fore , be adopted. fiDod consumption data can be obtained 
through household food consumption surveys. 
There are three methods of co l lec t ing data on food 
consumption in household surveys. The f i r s t cons is t s in 
interviewing the selected household to obtain the quan t i t i e s of 
var ious food items consumed in a specified period of time. 
The second method i s the weighment method. In t h i s method 
the quan t i t i e s of each of the several foodstuffs used during 
the survey period are weighed. Ibodstuffs may be weighed 
dai ly or often before they are used in preparing meals, or 
e l se the stock may be weighed at the beginning and at the end 
of the survey per iod. The th i rd method involves d i s t r ibu t ing 
account books and asking housewives to record in chronological 
ofder d e t a i l s regarding the types and quant i ty of foodstuffs 
purchased or obtained for household consumption. 
Of the three methods the l a s t ( d i s t r i bu t ing account 
books to the housewives) i s c lea r ly not appl icable over the 
area as i l l i t e r a c y p reva i l s amongst the housewives and even 
the weighment method i s feas ib le only in the presence of and 
with the aid of f ie ld enumerator, and foodstuffs are weighed 
dai ly before they are used in preparing meals. I f the method 
of weighment combined with chemical observat ions for study of 
n u t r i t i o n a l deficiency diseases and medical advice i s provided 
to the needy people in the household during the course of the 
v i s i t , households are found to give co-operat ion. 
The method of interview i s by far the more p rac t i ca l 
method to use but i s na tu ra l ly l i a b l e to l a rge e r ro r s for several 
reasons. F i r s t l y , the households may not be able to r eca l l the 
quan t i t i e s of foods obtained or consumed by them during the 
specified period. Secondly not a l l the households have an idea 
of the un i t s used in expressing quan t i t i e s for s t a t i s t i c a l 
purposes. Thirdly, households may be influenced by p res t ige 
and s imi lar considerat ions in giving information to the enumerator. 
An exaggerated account may be given of the more expensive foods. 
The method of weighment i s more promising from the point of view 
of accuracy in as much as the accuracy of the data i s independent 
of memory, provided the weighment i s made promptly. On the 
other hand i t i s cos t ly . Besides food eaten outs ide have to 
be ascertained by interview. Rjrther with t h i s method the 
households are even more l i ke ly to be influenced by p res t ige 
and may use foods not normally used. 
The appropriate solut ion would appear to be to combine 
the method of interview with the object ive method of weighment 
on a sub-sample of households as has been done in the surveys 
conducted by the Indian Council of Medical Research (ICMR) over 
the l a s t several years among the poorer section of populat ions. 
Such surveys can provide a valuable record of information 
especia l ly i f the households in the surveyed segments are 
chosen on a sampling b a s i s . Taking in to consideration a l l the 
1. Sukhatme, P.V. Feeding I n d i a ' s Growing Mil l ions . Bombay. 
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important methods of dietary surveys for its accurate results 
the above appropriate method adopted by the Indian Council of 
Medical Research have been adopted by the writer in this 
present work to demarcate actual intake of food and their 
nutritional status with nutritional deficiency diseases in 
the selected villages of the districts Kheri, Sitapur and 
Barabanki, Uttar Pradesh. 
CHAPTER - VII 
LAl^ D dTlLlZATIOM IN BHAG.V'AMPUR .ViAFi 
LOCA-TiasI: 
The v i l l a g e of Bhagwanpur Alafi, extending over an area 
o f about 76.542 h e c t a r e s , l i e s i n Biswan T a h s i l " i n the d i s t r i c t 
o f S i t a p u r . I t l i e s in l a t . 2 7 ° 29 ' 30" N. and I o n 3 . 80° 58 ' 30" E. 
f i g . 4 4 . I t i s bounded by the v i l l a 3 e s o f Kamyabpur i n the nor th , 
RookaHDur i n t h e south , Benipur and Bishambharpur in the e a s t . 
The v i l l a j e i s s i t u a t e d i n a l e v e l p l a i n of loany s o i l . 
The p l a i n has g e n t l e s lope and i s covered by marshy l ands a t p laces 
ovang to w a t e r - l o g g i n g . These i r r e g u l a r and shal low pa tches of 
marshy o r water - logged area over t low t n e i r margins in the season 
of wet monsoon months and a f f e c t the surrounding IQiarif c rops . 
The water t a b l e ranges between 10 to 12 met res during the dry 
monsoon season whi le i t i s only 4 metres from the su r face i n the 
seas'^n of r a i n s . 
Bhagwanpur Mafi i s favourably l o c a t e d vath regard to the 
means of communication. I t l i e s very c l o s e to the Tahs i l head-
q u a r t e r s and i s e a s i l y a c c e s s i b l e by a me ta l l ed road. Biswan tov/n 
l i e s a t a d i s t a n c e of one and a h a l f k i l o m e t r e s in the west c f the 
1. The word ' v i l l a g e ' , throughout t h i s t he s i s , has been used to 
devote the dwellings of rura l settlement together with the 
associated ag r i cu l tu ra l and non-agr icul tura l lands . VVhenever 
reference has been made to the s i t e of the dwellings the term 
v i l l age sett lement has been used. 
2, Tahsil i s a local term for the sub-division of a d i s t r i c t . 
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v i l l a g e and p r o v i d e s a good market tov/n. This town i s also 
connected both by r a i lway and me ta l l ed road with the d i r t r i c t 
h e a d q u a r t e r s of S i t a p u r and Barabanki . Many o t h e r unmetai led 
roads and c a r t t r a c k s connect Bi swan town and t h e v i l l a g e 3hagv;an-
pur Mafi, with the surrounding v i l l a g e s . Thus t h e v i l l a g e i s 
e a s i l y a c c e s s i b l e to the town of Bi swan which^is also an i -norr tant 
r a i lway s t a t i o n o f Mrrth Eastern Railway. 
CLIMATE: 
The main f a c t o r de te rmin ing the nature and ex t en t of 
t h e crop landuse i s r a i n f a l l . In o rde r to a s c e r t a i n the i n f l u e n c e 
o f r a i n f a l l on the crop landu::e o f t he v i l l a g e 3hagwann'Jr j'. 'afi, 
t h e w r i t e r hac , i n t h e absence o f r a i n f a l l da ta for t h e v i l l a g e 
i t s e l f , u t i l i z e d t h e r a i n f a l l da ta recorded a t Biswan which i s 
s i t u a t e d a t a d i s t a n c e of one and a h a l f k i l o m e t r e s to t h e ea s t 
of t h e v i l l a - j e . The data of r a i n f a l l have been given in Tables 
VI and VII . 
Table VI 
Khari f Sea so'h 1968 (Bi swan) 
! I.'i 0 M T H S i Totol 
LLiOa^iiuiy^^i_Augii5.t._ -Sgpt.ep.ber ^ !0q,1;Q.b r^ l 
R a i n f a l l in mn 35.3 285.5 205.0 305.3 211.7 
Number of 
r a i n y days 3 8 11 14 10 
Average R a i n f a l l 
i n mm. 130.4 362.7 302.9 242.9 563.2 
1043, 
46 
110. 
Q 
21 
1. Data for r a i n f a l l of 1963-69 have been ob ta ined from t h e t a h s i l 
h e a d q u a r t e r s of Bicv^an. The f i gu re s o f average r a i n f a l l in 
t he se and o t h e r subsequent t a b l e s of r a i n f a l l a re for over 
s i x t y ye~'rs and have been ob ta ined from the Indian Weteorological 
Department (New D e l h i ) . 
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Table VII 
R a i n f a l l i n 
mm. 
Number o f 
Rainy days 
Avera le Hain-
f a l l i n mn. 
1 '^  
1 • 
; Movember • 
5 . 3 
2 
6 .6 
0 
Docemb 
4.9 
3 
6 . 1 
N 
er j 
— \^  ^ \ '-'-*- -^> ' ' < 
T 
January 
20.7 
5 
10.6 
H S 
1February • 
1 1 
9.5 
2 
14.0 
1 
fAarch ' 
0 . 3 
1 
13.0 
, 
Tot a. 
40.7 
13 
50.8 
Tables VI anj VII show t h a t dur ing t h e months of khar i f 
season the r a i n f a l l i s wel l d i c t r i b u t e d (though small in amount) 
whi le d u r i n i r ab i season almost a l l the months a re dry exceot January 
and February. The r a i n f a l l of t h e months of January and February 
i s of g r e a t s i g n i f i c a n c e for the r ab i crop as t h i s i s the oer iod 
o f maximum grrwth for the • s l an t s . Ju ly i s t he r a i n i e s t month of 
che two seasons . About 30 per cent of the t o t a l r a i n f a l l i s rece ived 
during t h e months of J u l y , August and September. 
LAI^ D CLA33IH CATIOH: 
The s o i l of t h e area i n ./hich the v i l l a g e Bhagwancur Mafi 
i s s i t u a t e d i s f e r t i l e loam which becomes clayey and clayey loam 
i n the shallo'w deoress ion and around the ponds and l a k e s . An 
attei-iot has been ma je i n f i g . 45 to c l a s s i i y the v i l l a g e f i e l d s 
on the b a s i s of f e r t i l i t y and p r o d u c t i v i t y . An e s t ima t e of the 
1 . The c u l t i v a t e d lands having bes t f e r t i l i t y and p r o d u c t i v i t y 
a re cropped twice a year o r a re -^ut under sugarcane c u l t i v a -
tir^n: they a re c l a s sed as good q u a l i t y 'A' l a n d s . The 
p r o d u c t i v e e f f i c i e n c y of such l ands i s h i g h e s t . 
IVl 
. i (J 
area together vdth i t s nercG-itage occupied by each land tyoe has 
been given in Table VIII . 
I t i s c lear from Table VIII tha t about 33 per cent of 
the v i l l a e land i s good qual i ty land which i s well drained and 
i s i r r i g a t e d from various sources in the rabi season. Texturally 
the so i l of 'A.' land i s loamy and f e r t i l e . I t i s devoted to the 
cu l t iva t ion of sugarcane or i s used for double cropping. 
Table VIII 
Land Class i f ica t ion 1 Area in 
• hec tares 
i 
25.239 
27.823 
11.866 
2.533 
9.031 
• 
: 
1 
{ 
Percentage o f 
the t o t a l area 
32.97 
36.35 
15.50 
3.38 
11.30 
Good qual i ty land 'A' 
Medium qual i ty land 'B ' 
Medium qual i ty land 'B ' •, 
Poor qual i ty land ' C 
Other uses of land 
Total 76.542 100.00 
This tab le also revea ls that the medium qual i ty lands, 
Bj^  covers about 36 per cent of the v i l l age lands and t ex tu ra l ly 
ranges from loam to sa-idy loam. Obviously the ' B , ' soi l i s l e s s 
productive than the 'A' cua l i ty land. These lands are e i the r l e f t 
fallow in any one of the season or are devoted to the cul t iva t ion 
of t ransplanted r i c e i f i t i s l e f t fallow in the rabi season. 
17'^ o 
These lands are also used for wheat, when they are l e f t fa l low in 
t h e Kharif season to r e t a i n f e r t i l i t y . The s o i l of 'Bj_j_' land 
i s c layey loam to c l a y . Owing to i t s h ighe r mo i s tu re r e t a i n i n g 
c a p a c i t y o r i t s l i a b i l i t y to become water - logged during the r a i n , 
i t i s e n t i r e l y devoted to t r a n s p l a n t e d r i c e . I t occupies more 
than 15 per cent of t he v i l l a g e l and . 
Ov;in3 to t h e i r i n f e r t i l i t y , t h e ' C l a n d s , which cover 
on ly 3 per cent of t he t o t a l area of the v i l l a g e , a re l e f t u n u t i l i z e d . 
These a re most ly covered vath marshes o r a r e waterlogged and covered 
with g r a s s e s which a re used for graz ing pu rpose s . 
POTENTIAL p;lOJUCTIOI^ UINIIT:-^ 
The concept of ' p o t e n t i a l p roduc t ion u n i t ' (P .P .O. ) was 
in t roduced by Stamp i n i anduse s t u d i e s . I t i s a useful concept 
i n a s se s s ing the comparat ive p r o d u c t i v i t y of d i f f e r e n t types o f 
land which i s ex r re s sed on a mathematical b a s i s . ' For t h i s ouroose 
t h e land has been c l a s s i f i e d i n t o good, medium and poor q u a l i t y 
c a t e g o r i e s . This system of c l a s s i f i c a t i o n i n d i c a t e s the e x i s t i n g 
p r o d u c t i v i t y of land f a i r l y s a t i s f a c t o r i l y . 
1 . The ' p o t e n t i a l p roduc t ion u n i t ' (P .P .U. ) i s t h e p o t e n t i a l 
p roduc t ion of one ac re of good average farmland under good 
management. I t i s used to he lp i n comparing the p o t e n t i a l 
p roduc t ion of each v i l l a g e land s e l e c t e d for s tudy. For 
eva lua t i ng the comparat ive p r o d u c t i v i t y of d i f f e r e n t tyoes of 
l and , average y i e l d of good farmland i s taken as s tandard 
y i e l d e q u i v a l e n t to P .P .D. The r a t i o of y i e l d of o t h e r types 
of land i s then ob t a ined from the s tandard Unit and the value 
i s a s c e r t a i n e d in terms of P .P .U. 
2 . Stamp, L.D. , The _Un_d_er-developed Land oX Bri^tain, London, 
(1954) , o . 12. " '" ' ' 
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Table IX gives the product iv i ty r a t i ngs as well as 
actual area and the i r corresponding production in terms of 
po ten t i a l production u n i t s . 
Table - IX 
Average Yield per Hectare of good farmland . . . 970 Kilograms 
Type of 1 and ! 
Good q u a l i t y 
Land 'A' 
Medium q u a l i t y 
Land ' B l ' 
Medium q u a l i t y 
Land 'BlL« 
Poor q u a l i t y 
Land ' C 
Area in : 
h e c t a r e s 
25.239 
27.823 
11.866 
9 .031 
Average : 
pro due- ! 
t i o n per ; 
h e c t a r e 
i n Ki lo - . 
arams :. . 
1760 
1290 
740 
P r o d u c t i v i 
r a t i n g per 
h e c t a r e 
1.84 
1.33 
0.76 
ty;. 
i 
Number o f 
P .P .Us . 
46.44 
37.00 
9.00 
Total 73.959 92.^4 
I t can be seen from the Table IX tha t 74 hectares of 
the v i l l age lands are equal to 92 P.P.Us and as such the actual 
cu l t iva ted lands of the v i l l a g e are po t en t i a l l y as much productive 
as 74 hectares of avera3e good farmland with the exception of 
lands not ava i lab le for c u l t i v a t i o n . Such a high value of the 
P.P.Us (1.84) i s due to the good qual i ty lands which y ie ld two 
crops in a year . I t i s also due to the medium qual i ty 'B l ' land 
\',hich cover about 23 hec ta res , though i t s po ten t i a l oroduction i s 
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equal to only 37 hectares of good farmland. I t i s thus c lear 
tha t at present the v i l l a - e lands are not u t i l i z e d in a s c i en t i f i c 
way. If, however, there i s an overa l l improvement in the v i l l a j e 
t- the extent tha t the product iv i ty of 'B l ' land i s doubled to 
equalize 2 I- -P.^s per hectare and the product iv i ty of ' B l l ' land 
i s brought to that of 'B l ' land, a considerable number of P.P.Us. 
may s t i l l be added to the present value of P.P.Us. Thus the 
solut ion l i e s in focussing a t t en t ion on 'B ' lands v;hich can oroduce 
two crops in a year, provided that suf f ic ien t amount of manures 
and f e r t i l i z e r s , adequate i r r i g a t i o n t a c i l i t i e s and modern 
techniques of farming are applied. As there i s also a s igni f icant 
amount of poor qual i ty land, about 9 hec ta res , whose product ivi ty 
i s n i l , the t o t a l number of P.P.Us. may also be subs tan t ia l ly 
increased by reclaiming these 'wastelands. 
IRRIGATION: 
The land i r r i g a t e d during kharif and rabi seasons i s 
shown in f ig , 46. Pond with the excection of a few masonry wells , 
cons t i t u t e the chief srurce of i r r i g a t i o n . I t wi l l be seen from 
Table VI tha t r a i n f a l l during the kharif season was well d i s t r ibu ted 
throughout the season, there fore , a l l the kharif crops with the 
exceotion of sugarcane ^vhich i s sown in April and l.'iay, were not 
i r r i g a b l e . But sugarcane was i r r i g a t e d twice or t h r i c e before 
the commencement of the \/et monsoon months. During the normal 
1. 3ug=3rcane i s sown in March or April and i s harvested in 
January and February. I t cover's the f ie ld a l l the year 
round. As the crop requi res high temnerature and large 
supply of V'.'ater, i t has been included' in kharif crops. I t s 
cu l t iva t ion in March or Apr i l , when r a i n f a l l i s l i t t l e and 
temperature i s high, cannot be underta.:en without i r r i g a t i o n . 
1 • • ^ 
< 2 
2 O 
oc — 
O. < ^ 
2 O (O 
o 
< - r 
< — 
CO 
u. 
1 'l 
Ol i O f^ 
177 
yea r s when the r a i n f a l l i s adequate , t imely , and evenly "di s t r i b u t e d , 
k h a r i f croos are not i r r i g a t e d a t a l l , but i n the event of premature 
c e s s a t i c n or a long i n t e r v a l in the r a i n f a l l , i r r i g a t i o n becomes 
necessa ry to both b roadcas t and t r a n s p l a n t e d r i c e . 
I t v/ i '1 be seen from TaMe-VII~ t h a t almost a l l the crops 
vdth the exceot ion of g ra in (only few f i e l d s ) were i r r i g a t e d . In t h i s 
season the average amount of r a i n f a l l w'as only 40.7 m i l l i m e t r e s , most 
of which Was rece ived when the growing pe r iod of the crops almost came 
to an end. This scanty amount of r a i n f a l l i s not adequate for the 
growth of -^abi c r o p s . As a r e s u l t almost a l l the r ab i croos with 'the 
exceot ion of gram, were i r r i g a t e d a t l e a s t once during the gromng 
r^oriod but with the i n c e o t i o n of new v a r i e t i e s of wheat in the v i l l a g e , 
t h e f i e l d s o f wheat were i r r i g a t e d t h r i c e o r four t imes to o b t a i n good 
y i e l d . 
LAND -JTlLIZATIuM: 
The u t i l i z a t i o n of the v i l l a j e l a n d s in the year of 1968-69 
a r e saown i n f i g . 4 7 ' v/hich i s based on the f ie ld-work done by the w r i t e r . 
1. This t a ' . l e i n d i c a t e s the i r r i g a t e d land during r a b i season on the 
b a s i s of t he infcr ina t ion ob ta ined by the w r i t e r during -his v i s i t 
in the rab i season nf 1963-69. 
2 . The following procedure has been adopted in the o r e p a r a t i o n of these 
and o t h e r l and-use maps inc luded in t h i s s tudy. ' A c a d a s t r a l map on 
a s ca l e of l6 i nches to a m i l e , showing the f i e l d s and t h e i r a^eas, 
were ob ta ined from t a h s i l h e a d q u a r t e r s i n the d i s t r i c t . The wri.ter 
v i s i t e d the v i l l a g e in the k h a r i f and r ab i seasons of 1968-69 and 
recorded on the base naps the uses to which each f i e l d was devoted. 
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Ta'ile X. -^ivec an account of var i - 'us uses .o which v i l l a - j e land i s 
devoted t o j e t h e r with the oe rcen tage to the t o t a l a r e a . 
I t v i l l be seen from Table X t h a t the t o t a l c u l t i v a t e d 
area ccvers about 85 o-;r cent of the vi l la-^e l a n d s . The land covered 
by groves i s 5.46 o r cent and the fuel sup- ly to the v i l l a g e frcm 
Troves i s very meagre as the t r e e s of nnn]oes and guavas a re ne'vly 
o l a n t e d . Hence i t a ^en^ra l p r a c t i c e to Durn dung-cakes as fue l . 
Th /a ' - te lands which are waterlogged a r e covered with g r a s s e s , occupy 
: smal"" a r e a . During the oe r iod of enquiry the w r i t e r was informed 
t h a t was te lands occupied ' arge area in the o a s t but ^uch of i t had 
been r o c l ^ i n e d ^nd devote-^ to the r i c e c u l t i v a t i o n . 
Table-X 
Tota l area of t h e v i l l a g e 76.5-^2 h e c t a r e s 
Use of l^nd Area in h e c t a r e s 
Percentage of the 
t o t a l area 
C u l t i v a t e d land 
o 
-Ja-te land 
3 j roves 
Sett^ ojnent 
Pond 
Threshing ground 
64.929 
2.533 
^1.179 
2.162 
2. ' '30 
0.259 
To" 75 42 
34 .83 
3.37 
5.46 
2 .83 
3.17 
0 .34 
•iiiiiiooZQaiirr' 
1. C u l t i v a t e d land in t h i s v i l l a g e and also in o t h e r v i l l a g e included 
i n t h i s s tudy, i n c l u d e s c u r r e n t fa l low in the k h a r i f and rab i 
r e a s o n s . 
2 . /as te l ands i n c l u d e the land wnich are l e f t u n u t i l i z e d due to 
the •^'^e^ence of s a l t s a t or near the sur face and shrubs and bushes. 
3 . V-c ves c - 'ns i s t c f nan-^z, guavas, niahua an 1 kathal t r e e s . 
pe^^eA-ciinoun ^lej sx ij ' ^nJiv,i^ se uv3u"5i AxTe^oT -T » GLT^HI "^ 
•acf^i^TA aqq. UT dLuequns puE- Ga7Geq.s5oA 
*:^nupunojc ' j e ^ p n j ' aue3J :e£rs apnx^ux s d o j o xeaiao-uors^- 'T 
:;uao a:ad Z6'9L A^noDo sdojO' T^^-^S^ a m ' u o s e a s aqij. ux - .woxiej 
q.j^ 9X ST q.ua3 jad 8£'£p axTqM s d o j o j^^-^^^-uou jepun S T %V9O j e d 
T 
QL'Zl ' sdo jo jTjeq>i UT uxe jS i{q.TM u'^c^s sx qSnoxc aapun put x X'^i-'^^ 
aqq. j o q.uao j e u iq'£:p ^eqq. l y - a x q ^ l u^J^J uaas aq XTT" ^ I 
' IX a [Q"^! UT uAiCi^ ^ OJ.C f U'-L po^ ^^,0 :}.eu e q i 
o::^  pue fu tx pa^eAxq-Xno X'^^-^ ^M^ °^ ooao UD-O J O o>.e'4LOO^w^ M^T'' 
a:aqq.a6oq. e a j e aqx t-ue Q-17 • C i j UT U". oqs 3 T S96T ' u o s e a s jTj:Lq>[ eqq. UT 
pu^x J ^ su vT:i.ev-'n0 3o j:aqq.o put? s d o j o j o uOTq-rcxT^STp oqx 
• Ax9/^x3ua:^uT a j CL fuc'x ax^." [T '^"^ "-' ^M+ ^^n q^- " T UOT+O: , , j ^ 
aq:|. a s e . TOUT 0:;. Aen /\uo e u j • puL xa:;.cc.\ axcFuTtxoa j : J J eC-:i.LoDa^^ 
Mox AJOA osxe S T ojaqq. sc uoTq.eAT:^Xn3 -^apun e a i e aqq. CuTseojiDuT ^ o 
adcoc jaqq.Tn^ ou S T ejaqq. x^qq. s o x e o t p u T Axjeo [o x i -saAOjC ox 
uaATb ST •:[Udo 206 o xnooe pue uOTxeAXXXro ox UBATG S T puLX 9^^X11^'^ 
aqX JO xu2a j s d gc xnooc x^-qx S'\oi^3 aaq:}: : ' j x ©ic , - ! 
•"'"^e pue "^ s s p u e ; Axx.^""^ urTfaui aqx t ' cq i az cs UT -laxxf-S 
qonuj x'='---=ueL UT a . e , v , puc] Axxi^r'*-' P-^o- J ° ^Pl^T^ ^ 4 l ' S I L ^ - , 
JO AxTi^ &nw aqx p u t C f x a r j eu|X j-o azTS aqx uae/ t^aq ^Tq^uOTiexaa: 
asoxo e s - c i s / , '^*CT£ ' p u n v j u Cuxi-.-^-^M^ t ue s p j o d 'oxuai jaxxx^s 
qXT'^ -'^  pe^aAOO S T {.uex atexXT^ -^ U^ J ^ XU33 a.00 /_ X^-qv 
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of the area sc /n in k h a r i f whi le the reoiaining 23.08 per cent i s 
devoted to non-ce rea l c r o p s . I t i s c l e a r from t h e Table t h a t the 
re'3sons for sUch an overwhelming importance of g ra in crops in the 
landuse of the v i l l a 3 e aro t-.'o fo ld ; f i r s t l y , t he g r a i n crops of 
, k h r a i r season prov ide the c u l t i v a t o r with food u n t i l t he followdng 
r a b i crop i s ready for h a r v e s t and secondly, t he exc lus ive decendence 
on land, fo rces t h e farmer to devote l a r i e po r t c f h i s c u l t i v a t e d 
land to g ra in crops to ensure food for h imse l f and h i s family . 
T.Vole-XII 
Gross c u l t i v a t e d land 64.929 h e c t a r e s 
.'Jet croooed land in the k h a r i f season 36.392 h e c t a r e s 
; Area 
Crocs m 
! h e c t a r e s 
Grain Grop^ 
Ri ce (Transo lan ted) 
Small I . c l l e t 
i'-ai ze 
Big i . i i l le t 
Pu l s e s (Urd) 
Pigeon pea 
e t h e r Crops 
Sugarcane 
Fodder 
Groundnuts 
Vegetables 
Sunhemo 
; P e r c e n t - : P e r c e n t - j Total jTotal 
a je of I age of { p e r c e n t - jpercent -
g ross '; "^"^et \ age of -age of 
c u l t i - cropped : g ros s _-^ let crcc-^ec 
vated land c u l t l v a - land 
land . - ted land 
.3.498 
9.^63 
0.425 
0.343 
4.230 
0.27 i 
20.79 
14.67 
0.66 
0.36 
6.49 
0 .42 
36.79 
25.79 
1.15 
0 .94 
11.51 
0 .74 
3.114 
2.559 
2.454 
0 .30 3 
0.040 
4.79 
3.95 
3.78 
0.46 
0.07 
8.48 
6.93 
6.68 
0 .82 
0 .12 
23.237 43.38 
43.57 
12.75 
43.38 
76.92 
o 3.03 
Total 64.929 100.00 100.00 100.00 100.00 
w Q 15 
The 'B , , ' medium ^Ja l i t y l^nds. are l e f t fallow' to recouo 
f e r t i l i t y and grow nood rabi crops l i k e wheat and oo ta toes . 
Rice i s grov\n as the sole croo which i s the s taple d ie t of 
the people and occupy the l a rges t area of net cropped land in the 
kharif season. Small m i l l e t s occupy about one-fourth of the net 
cu l t iva ted l^nd in the kharif season. Big mi l l e t i s also sown as 
a sole crop'but i t occupies a very small percentage, i . e . , 0.9 per 
cent of net cul t iva ted land in tho kharif season. Maize i s also a 
s tap le d i e t of the v i l l a g e r s vMch mature e a r l i e r than other kharif 
crops, and occupies only on 1.15 per cent of the net kharif cul t ivated 
land. Pulses (urd) , sovn as a sole crop in the v i l l a g e , has the 
th i rd la rges t croooed area, i . e . , 11.51 per cent of the not kharif 
c-^ops, v/hilc arhar (-igeon pea) covers only 0.74 per cent of c u l t i -
vated land. Among the non-cereal crops sugarcane occupies the 
3 
l a rges t area of the kharif crops, groundnut and fodder crops occupy 
the second p lace . Kharif vegetables occupy a very meagre oercente^e 
4 
of the net kharif crops, i . e . , 0.82 per cent. Sunhemp occJoi^^s 
the lowest percentage, i . e . , 0.12, of the net so\'^ area in the 
Kharif. I t i s sovn both for fodder and f i b r e . The f ibre i s used 
for the manufacture of rooes. Ground-nut i s purely a cash crop 
1. Locally kn^vri as 'Urd ' , i t s botanical name i s £ha^(^oJ^!is.X3Ldi.4tii§-
2. Locally known as ' a r h a r ' , i t s botanical name i s Calanus i n i i c u s . 
3 . Fodder crops inc luJe big m i l l e t ( local ' 'y kno-vn as chari) and 
Gunhemp vvhich i s harvested green for feeding the animal. 
4 . Locally knov;n as ' r a n ' i t s botanical name i s ' cro t a r i a i unpe_^' . 
1S4 
which i s sovjn on medium q u a l i t y l ands of t h e v i l l a i e . Ivb s t of the 
y i e l d i s exoorted to the n e a r e s t town Biswan. Tne sunhemo i s drav-n 
from the bark of t h e p l a n t and the barklesf- stems are use i as a fue l . 
Ov/in-i to the h i g h e r oercentaQe of fa l low land , i . e . , 43.38 in the 
k h a r i f season the pe r head c u l t i v a t e d land i s low in the k h a r i f 
season than in the r ab i season. 
Apart from the d i s t r i b u t i o n of k h a r i f c rops , f ig .48 also 
shows the r e l a t i o n s h i p between the q u a l i t y o f s o i l and kind of crops 
qrovvTi. Sugarcane and t r a n s p l a n t e d r i c e ( t h e r i c e l ands are not l e f t 
fal lov; i n the r ab i season due to the i n c e p t i o n of e a r l y maturing r i c e 
i n the v i l l a g e ) and v e g e t a b l e s a r e sown on good q u a l i t y lands ' A ' . 
But when the t r a n s p l a n t e d r i c e f i e l d i s l e f t fal low in the rabi 
season to recoup i t s f e r t i l i t y , i t i s c l a s s i f i e d as B land . But 
the land devoted to big m i l l e t o r small m i l l e t and pigecn pea i s 
c l a s s i f i e d as 3 , land-
LAND UTILIZ-MION IN THE KABI SEASC I^NI: 
Fig.49 shows t h e a g r i c u l t u r a l and o t h e r uses of land in 
t h e rab i season of 1968-69. A summary of the area occupied by each 
crop and i t s pe rcen tage to the t o t a l c u l t i v a t e d land and tc the ne t 
cro—.ed land a r e shown In Table XI I . 
I t w i l l be seen from Table XII t h a t the area cropped in 
the r a b i season i s h igher than t h a t of t h e area cropped i n the 
k h a r i f season. This i s mainly because' t h e acreage un je r fal low 
land i s much l e s s in the rab i season than in t h e k h a r i f season. 
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T a b l e - X I I 
Gross c u l t i v a t e d l a n d 6 4 . 9 2 9 h e c t a r e s 
Net cronr-ed l a n d i n t h e r a b i season 4 5 . 4 6 1 
~: Area i n : P e r c e n t - : P e r c e n t - : T o t a l : T o t a l 
Crops \ h e c t a r e s ! age o f \ a^e o f | p e r c e n t - j p e r c e n t a g e 
: ; g r o s s i Net c u l - ; a^e o f ; o f Net 
! c ' J l t i v a - 1 t i v a t e d • g r o s s : c u l t i v a t e d 
* t e d l a n d " l a n d -. c u l t i v a - ; l a n d 
- _j t e d J,an.d ; .,. 
Gr a. la .QrojlS 6 ^ . 9 0 o s . ^ o 
'.Yheat ' ?'^.29'3 ^A.33 49.05 
Gram 9 . 4 6 3 14 .53 2 0 . 8 3 
Gram B a r l e y 7 . 5 7 5 11 .67 16 .66 
P e a s 1.896 2 .87 4 . l 6 
B a r l e y 1.356 2 .09 2 .99 
vmeat B a r l e y 0 . 8 9 2 1.37 i . 9 6 
-Vheat Gram 1.125 1.7^ 2 .48 
L e n t i l e 0 . 1 3 4 0 . 2 5 0 . 2 9 
O t h e r Crops 1.11 1.58 
P o t a t o 0 . 7 1 6 1.11 1.58 
Co_ntin_ual, 
K h a r i f c r o p s 3 .335 5 . 2 2 - 5 , 2 2 
Fallov-/ 16.08-5 24 .77 _ 24 .77 
T o t a l 6 4 . 9 2 9 100 .00 100 .00 100 .00 100.00 
IS? 
70 per cent of the t o t a l cu l t iva ted land was cropoed in 
the raoi season. Somo of the remaining cul t ivated land was l e f t 
fallow while the other '.^ /as devoted to continual kharif crops. Cf 
the net cron^-ed land in t h i s season, 98.42 per cent was under cereal 
crops in vvhich wheat has l a rges t area (49.05 per cent) of the net 
cropoed land, ' /hi le second th i rd and fourth in rank are gram , gram 
and barley mixed and peas as a sole crop. Barley and l e n t i l sov/n 
alone, do not occuoy s ign i f ican t area. Only 21.10 oer cent of the 
net cul t ivated area i s devoted to mixed cr--oping. V\/heat, gram and 
baT^ley feature orominently in the mixed crops. The continual kharif 
crops in - lude ' a rha r ' (pigeon pea) and sugarcane. Though the v i l lage 
i s s i tuated at a l i t t l e d is tance from town of Biswan, yet market 
gardeninj i s not s ign i f i can t . Market gardening can be prof i tably 
carr ied out only i f i r r i g a t i o n f a c i l i t i o c are aval ' able . Owing to 
lack of --roopr i r r i g a t i o n f a c i l i t i e s potato i s groVvTi on a very limited 
sca le , i . e . 0 .7l6 hectare- Tne in t ro iuc t ion of new and high yielding 
var ie ty of wheat i s also grown on a very l imited scale as i t needs 
i r r i g a t i o n twice or t h r i ce at different stages of growth. 
Vi/heat i s a s taple food crops of the rabi season in the 
v i l l age ---nd i <^  s^ \^ /n mai nl ' on the land kept fallow during the kharif 
season. On account of the r i s i n g pr ices of wheat and inception of 
high yielding var ie ty of wheat seeds, i t s cu l t iva t ion i s gaining 
1. A local ada^e of the v i l l age says 'jia^_sjiJ_J<haJialdl3A-baiaAc^ 
chana khub hi sa je ' which moans the gram's crop flo"urTshes"'.'yell 
the soi l becomes lumoy. 
153 
p o p u l a r i t y and i s j r a d u a l l y r e p l a c i n g t h e c r o p s l i k e b a r l e y and 
whea t mixed w i t h b a r l e y . The c r o p s l i k e gram and gram b a r l e y a r e 
g e n e r a l l y grcvjn on t h e f i e l d s which were o c c u p i e d by f o d d e r , smal l 
m i l l e t s and r i c e . A f t e r t h e h a r v e s t o f k h a r i f c r o p s t h e l and i s 
p r e p a r e d f o r r a b i c r o p s . R a i n f a l l a t t h i s t i m e i s n e c e s s a r y to 
f a c i l i t a t e p l o u g h i n g , fo r i n t h e a b s e n c e o f r a i n f a l l i t becomes 
d i f f i c u l t to p lough t h e l a n d and t h e seed b e d s a r e n o t w e l l p r e p a r e d . 
But r a i n f a l l i n t h e l a s t week o f Sep tember and f i r s t week o f Oc tobe r 
f a c i l i t a t e : , t h ^ l ?nd fp r r a b i p l o u g h i n g . R a i n f a l l o f t h i s 
i s a l s o v e r y b e n e f i c i a l f o r t h e whea t* c r o p s ' . 
DOUBLE GRCPPED LAND: 
The d i s t r i b u t i o n o f d o u b l e c ropped l a n d i n t h e v i l l a g e 
d u r i n g t h e y e a r 1963-69 h a s been shov^n i n f i g . bO. More than 13 
a c r e s o r 8 p e r c e n t o f t h e c u l t i v a t e d l a n d of t h e v i l l a g e i ^ crc^-^ed 
t ' .vice an t h e y e a r o f s u r v e y . A com.o^rison o f f i g . 5 0 and 45 shows 
t h a t o n l y good q u a l i t y l ^ndc y i e l d two c r o o c a y e a r . The d o u b l e 
c r o p o i n g i s n o t s u f f i c i e n t i n t h e v i l l a g e . The a r e a u n d e r doub l e 
c ro^- r ing can be we l l i n c r e a s e d t h r o u g h l a n d improvement by manuring 
and i r r i g a t i o n . The l a n d occu-^ied by t h e k h a r i f c r o o s a r e g e n e r a l l y 
l e f t f a l l o w i n t h e r a b i s eason due to l a c k o f i r r i g a t i o n and 
f e r t i l i z e r s . Ther^efore, t h e r e i s enough scope f o r t h e e x t e n s i o n 
o f d o u b l e c r o n - i n g on t h e s e l a n d s w i t h t h e h e l o o f b e t t e r t i l l a g e 
rho b e n o f i c : ?•• ^^f^^-ct r^ r a i n f a l l : lu r in j t h e months o f September 
and O c t c b e r i s a l s o suin-nari o e i by zYie f a l l o w i n g a d a g e : 
' J a b b a r s e l a g e h a t h i , to lehun b a r h e c h h a t i . ' The meaning 
i s 'when t h e r a i n f a l l - i n Ha th i ( a t t h e end o f Seotember and 
b e j i n n i n g •- f C c t o b e r ) , t h e ivheat - l a n t grow uo t o ' t h e f a rmer s 
c h - ' f t , i . e . , t h e or •^'- i s l u x u r i a n t . 
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oractices, fertili-^e'^s and rmnures and the acreage of dcublo 
cro'-'^inn can easily be increTced per head from 0.006 hectare in the 
v i l l a j G . 
LA:-D USE XD PCPJLATICH: 
An attempt has been made in Table XIII to sho'.: the 
ocr h'-ad share of oooulation in the virious cateicrics of village 
land. 
T-ble-XlII 
Tclil acoul^.tion of the village 2dO 
(Figures are in hectare) 
Total : 
area ' 
of the • 
village 
Tcial : 
avail- * 
able 
land 
f o r 
cu l t i -
vation 
Met 
crooned 
land in 
t h e 
khari f 
season 
: Net : 
• cr~-'-edi 
]and in ; 
t h e 
rabi 
season 
Tctil : 
cu l t i - '• 
vated 
land 
(both 
of 
khari f 
and 
Ooubl--^  
crooned 
1 and* 
I'j.Z^'rl GA.^^: 3 6 . 6 9 ? 45,^51 32.153 17.3""-
Land oer 
held of 
oooulation 
0.394 0.249 0.141 0.174 0.315 0.006 
* The term Jouble cropping i s locally knov/n as '3bfasali Bhumi' 
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The t o t a l population of vil laQe Bhaiwanpur Mati i s 2o0. 
The t o t a l cul t ivated land i s 64.929 hectai-es, and thus the per 
capita t o t a l avai lable land fox- cu l t iva t ion i s 0.249 hectare 'vhereas 
acccrdin3 to the t o t a l area of the villaQe per head l ind i s 0.294 
hec ta re . 
Tabic-XlII sho -c tha t the per capita t o t a l ovailable land 
for cu l t iva t ion i s 0.249 hectare , but owing to fallo .'ing i t i s re'iuced 
to 0.141 hectare in the kharif season. In the rabi season the per 
capita share of 0.174 hectare i s increased due to l e s s fallo ing in 
the rabi season than the kharif . 
Table XIII fur th-r reveals that the per capita double 
cropped ^. jnd in the v i l l a ]e i s O.OOo hectare and thus oer ca-^ita gross 
cu l t iva ted land i s 0.315 hec ta re . In other 'vords, actual amount of 
land which supported one person in the v i l l age Bhaj^'anpur K'-afi i s thus 
0.315 hec ta re . 
The •^ressuro c ^ popu] ation can be wel"" appreciated i f the 
occuD3tional s t ruc ture of the population i s s tudied. Tl^ e occupational 
1. Along the field to f ield survey in the year of inquiry of the 
v i l l ages and a'so in t h i s v i l l age the wri ter noted also the 
occupations of the v i l l a g e r s together with the enumeration of 
the t o t a l population which includes a l l those persons who are 
dependent upon the produce of 3hag\vanpur Mafi." These groups 
of population were fcrmod: orimary ru r a l , defending i i stin 'ctively 
on agr icu l tu re ; the sec ndary rural whi ch serves the orimary rural 
pooulaticn through subsidiary services and indus t ry . The persons 
l iving in other- neighbouring v i l l a j e s but dependent upon the 
produce of land in t h i s v i l l age have also been included in the 
population of the v i l l age concerned. 
19 o 
analys is of the v i l l a g e population shows that almost a l l the population 
depend on ag r i cu l tu ra l produce d i r ec t l y or i n d i r e c t l y . Out of the 
t o t a l population, 85 per cent are cu l t i va to r s or the primary ru ra l 
in the v i l l age while 13 per cent are the secondary ru ra l depending upon 
the cu l t i va t ing c l a s s . The remaining 2 per cent of the population i s 
advent i t ious and res ides out of the v i l l a g e . They help t h e i r elder 
members of the house with a l i t t l e amount of money who use i t for the 
payment of revenue and in buying some ag r i cu l tu ra l inputs l i k e f e r t i l i -
zers and implements. This money i s considered as a great help to the 
farmers and i t was found during the course of survey that the s t a t e of 
agr icu l tu re i s sa t i s fac to ry when people received some money from other 
sources a l so . However, an analysis of the population figure according 
to occupation revea ls tha t the burden of population in Bhagwanpur Mafi 
f a l l s on ag r i cu l tu ra l lands . 
Caloric Intake: 
The wr i t e r has endeavoured in* Table XIII-A to show the yield 
per hectare of various crops grown in the v i l l a g e . The y ie ld was 
ascertained during the course of the f ie ld work by making inquiry from 
well to do farmers belonging to d i f fe ren t population groups. I t was 
recorded in to local un i t s and has f ina l ly been converted into metric 
system. 
On the bas i s of the t o t a l produce ava i lab le for consumption, 
and the t o t a l population dependent on t h i s produce, Food Balance Sheet 
has been prepared in order to assess the n u t r i t i o n a l standard of the 
v i l l age people. As gra ins are almost the only item of d i e t of the 
v i l l a g e people, and usual ly meat, fish and eggs are not consumed, the 
c a l o r i e s obtained from foodgrains by and large are ind ica t ive of the 
19'^ v> 
g e n e r a l n u t r i t i o n a l s tandard o f t h e p e o p l e . But on t h e b a s i s of t h i s 
Food Balance Sheet n u t r i e n t s ob t a ined pe r head per day have also been 
c a l c u l a t e d which i s shown i n Table XI I I -C . 
Table XII I -B shows t h a t about 95 per cen t of t he t o t a l c a l o -
r i e s a r e o b t a i n e d from foodgra ins and t h e remaining 5 p e r cent a r e 
found from sugarcane and p o t a t o e s . Rabi i s t h e impor tan t a g r i c u l t u r a l 
season and about 65 p e r cent o f t h e t o t a l c a l o r i e s a re ob ta ined from 
r a b i c r o p s . Wheat, gram and b a r l e y , p rov ide about 55 p e r cen t of the 
t o t a l c a l o r i e s . Khar i f c rops p rov ide about 35 per cen t o f t he c a l o r i e s . 
R ice both b roadcas t and t r a n s p l a n t e d p rov ides about 20 per cent of t h e 
t o t a l c a l o r i e s . 
TABLE XIII-A 
Vil laDe Bhagwanpur Mafi 
(1968-69) 
Crops ', ; Yie ld pe r hec tare(Ki lograms) 
Rice t r a n s p l a n t e d (unhusked) 1448 
Rice b roadcas t (unhusked) 1231 
Small M i l l e t *^  514 
Maize 12D1 
P u l s e s (Urd) 583 
Pu l s e s (Pioeonpea) 939 
Big M i l l e t J 1025 
Sugarcane (gur)-*- 3398 
Wheat 1473 
Barley & Gram 1226 
Peas 1319 
Gram 1226 
Barley 1443 
Wheat Barley 1453 
Wheat gram 1226 
L e n t i l e 603 
Potaoto 3698 
1 . The y i e l d of sugarcane i n t h i s and t h e subsequent v i l l a g e s i s 
t h a t of un re f ined sugar (gur) manufactured from a h e c t a r e of 
sugarcane . 
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LAND UTILIZATION IN ROSHAN NAGAR 
The v i l l a g e Roshan Nagar l i e s i n LakJumpur Tahs i l i n t h e Kheri 
d i s t r i c t . I t i s s i t u a t e d a t 28° 10 ' North l a t i t u d e and 80° 29 ' East 
l o n g i t u d e . I t i s bounded by t h e v i l l a g e s of Sikandarpur and Shahnagar 
i n the Eas t , Dudhauria and Balarpur i n t h e South, Munda in the West and 
Khajuha i n the North - f i g . 5 1 . 
Roshan Nagar i s s i t u a t e d i n a w e l l - d r a i n e d l e v e l p l a i n wi th 
e x t e n s i v e was te l ands c h a r a c t e r i z e d by h igh ly k a n s - i n f e s t e d l a n d s . There 
i s a lso a big pa tch of t h i s type of land w i t h i n t h e v i l l a g e i t s e l f . The 
r i v e r Barauncha, which c a r r i e s l i t t l e wate r i n t h e dry months, flows a t a 
d i s t a n c e of one m i l e i n t h e south-west of t h e v i l l a g e . 
The v i l l a g e i s not served by any noteworthy means of communica-
t i o n . There i s an unmeta l led road a t a d i s t a n c e of one m i l e to t h e west 
of t he v i l l a g e running between t h e town of Gola and Kikra . 
Roshan Nagar i s t hus favourably s i t u a t e d wi th r ega rds to 
means of communication and access to marke t . The i n f l u e n c e of t h e 
means of t r a n s p o r t i s i n d i c a t e d on t h e land use of t h e v i l l a g e p a r t i c u -
l a r l y i n t h e c u l t i v a t i o n of sugarcane . The e x i s t e n c e o f a small sugar 
f a c to ry l oca t ed i n Gola a t a d i s t a n c e of about 10 I ^ . i n the south of the 
v i l l a g e has l ed to the t h r e e f o u r t h s o f t h e new c u l t i v a t e d area i n t h e 
k h a r i f season to be devoted to sugarcane . 
Cl imate ; 
No c l i m a t i c da ta a re recorded i n the v i l l a g e . The data of 
r a i n f a l l of Lakhimpur Kheri Tahs i l i s i n d i c a t i v e of t h e c l i m a t i c 
c o n d i t i o n s o f the v i l l a g e and have t h e r e f o r e been given i n t h e 
fo l lowing t a b l e . 
1 . The r a i n f a l l da t a for t h e k h a r i f and r a b i seasons o f 1969-70 were 
ob ta ined from the h e a d q u a r t e r s of Tahs i l Lakhimpur ( K h e r i ) . 
l b > V 
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J a b l e - X l V 
K h a r i i Season - 1968 (Lakhimpur) 
5 M 0 N _..H S „ 4 Tota l 
• • • - • 
J u n e ; Ju ly j Aunust ; September! Oc tober ; 
R a i n f a l l in the 
Khar i f Season 
1969 
Rainy days in 
Khari f 1969 
Averaoe r a i n f a l l 
41 .2 370.5 129.8 392.1 206.1 1039.7 
4 14 11 
130.5 340.2 324.1 
8 4 41 
302.5 240.5 1238.5 
Table - XV 
Rabi Season 1968-69 (Lakhimpur) 
U N T H 
'Nov. I DQC. • J an . j Feb. ; March | 
R a i n f a l l i n tho 
r a b i season l'^70 
Rainy days in 
r a b i , 1969 
6 .5 4 . 3 11.5 4 . 3 0 .8 
o 
Average r a i n f a l l o .5 
3 
10 .1 
4 3 1 
9.8 8.6 2.0 
Total 
2 7 . 4 
13 
42 .3 
Cn tho b a s i s of f e r t i l i t y and p r o d u c t i v i t y the v i l l a g e 
f i e l d s have been c l a s s i f i e d in f i g . 52 . 
19 J 
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The s)iT of the ^coci q u a l i t y land i s loamy anj i s used 
e i t h e r for r a - s i n ^ t-/o crops a year or i s devoted to sugarcane. 
Of the medium r u a l i t y l a n d s , the s o i l of 'B ' con<is t s of 
sandy "'oam and are l e f t f aHo\ / i n the k h a r i f season o r a re 3iven 
to m i l l e t s and o u l s e s . The s j i l - f the ' 3 j ^ ' l a n j s i s clayey and 
l ands with sjch soi l ar-^ enti^-ely r e se rved for t r a n s p l a n t e d r i c e . 
Usual ly B land has been qiven cc the c u l t i v a t i o n of o i l s e e d s . 
The s o i l of t he poor o u a l i t y land i s rendered un'^ro ' a c t i ve 
duo to the orosence ^f a h inh o rooor t ion of kans g ra s s hich cannot 
be renovel e a s i l y from the s o i l "d thou t apol 'dng t r a c t o r s . 
Tablp XVI 
T'^tal area of t h e vi l la-^e 71.4^^1 h e c t a r e 
C l a s s i f i c a t i o n of Land 
Percen tage of the 
t o t a l Area 
lood a u a l i t y land 'A' 
h'ediu-n a u a ' i t y Land B 
Medium c u g l i t y Land 3 . 
Poor r - j a l i t y Land (J 
Land ne t a v a i l a b l e 
for c u l t i v a t i o n * 
55.394 
4.657 
2.754 
5.DQ4 
^.482 
78.14 
6 .53 
3.85 
7.98 
3.50 
Tota l 71 .481 100.00 
* LanJ ne t avail a'-^lc fo^ c u l t i v a t i o n i n c l u d e s s e t t l e m e n t and 
c a r t t'^ack'-, n a n j i e o i t s , ocnl^-, cemetery an:? threshln-^ "^rounl 
0 f t h e V3 1^ a i e . 
201 
I t i c c l s a r from Table XVI t h a t 73 o-^ --r cent of the t o t a l 
area c o n s i s t s of ^ood q u a l i t y land (A), about 7 per cent i s covered 
by medium q u a l i t y land ( B J and 4 pe r cent i s occupied by medium 
q u a l i t y (B, ] ) l and , \ /n i l e ab-u t 3.50 - o r cent of t h e t o t a l area of 
t h e v i l l a q e land i s not a v a i l a b l e for c u l t i v a t i o n and about B -or cert 
o f the v i lLaqe l a n J bolonqs to the poor q u a l i t y land which i s l a r g e l y 
covered by ICans g r a s s . 
£oA^Q.:ki_a.LXC2iili£iip_Q-.iiai^ ' 
Table XVII gives the productivity ratings as well as the 
number of F.F.Ur, as against the actual cultivated land in iiffercnt 
land ty-^ es in the village. 
Table-XVII 
Average yield per hectare of good farmland... .950 Kilogram 
Tyoe of land 
; Area in ; Average 
I h e c t a r e s ; produc-
'. i t i on oer 
' h e c t a r e 
i n Ki lo -
orams 
P''"oducti- j ivlumber of 
v i t y r a t i n g ; P .P .Us . 
oer h e c t a r e ' 
3cod c J a l i t y 
Land 'A ' 
i-'ie i i um o u a 1 i t y 
Land ' 3 i ' 
l\ e d i um r- u a 1 i t y 
Land 'B I I ' 
55.89^ ' 
24 .0 57 
2 . 7 5 4 
1760 
1130 
7 20 
1.85 
1.25 
0 . 7 6 
Poor r<j3li ty 
Land ' C 5 . 6 9 4 
103.40 
2.09 
Total 68.999 111.31 
20 o 
Table-XVII in- ' icntec tha t 69 hectarec of the cul t ivated 
land cf the v i l l a i e i s eoJc^l tc 11 P.P.Us. This hi^bor njnb^r cf 
P.P.Us in the v i l l a g e i s due to many fac to r s . F i r s t ly , th^ c - i l of 
thev i l l age in general i s ver^' f e r t i l e , secondly, the -productivity 
of the ocod qual i ty 'A' and -^eJiun^ ^ j ^ l i t y 1 md «Bl' i s 13^ ^ -nd 1?? 
per cent of the o-^^dactivity of tho "'.oJ farmland res '^ectively. 
Thus the oo ton t ia l -^c 'ucticn un i t of good qj-^iity land '-iich actaally 
covers 06 hec tares i s eouivaicnt to 103 hectdres ani o imi la r l / the 
'"- ' Ian "^  n l - t y "*-nd 31 ccverinj aoout 5 hecta-es i s eo^il to o 
hec t a r e s . I t i s , the^efCiTe, c lear , t'^at these arc the best -^nricul-
t a r a l l:;nds of the vr la^e an i i t sa ulJ no 1: be out to non-i jr_ cultural 
uses at an/ u --.t. The ore juc t iv i ty of the nediun qual i ty l^nd '311 ' 
i s con--- a t ive ly mach l e s s than 'A' and ' 3 l ' I jnJs and i t amounts to 
0.75 ^rr cent of the jve"^aje orcductj-vity of the good farml:3nd. 
no\i'ev€-^ r, there i s s t i l l much p o t e n t i a l i t i e s in the s^il of the vl^ji- 'c 
md the t o t a l nu-.b-r of F.F.Us rr.ay be increased to a I j r ^e extent 
throuih T^puring, on J U'e oT inoroved methods of -^arming and bet ter 
i - ' r iga t ion f -^c i l i t i es . 
IRKIOATIU^: 
In the v i l l age i r r i g a t i o n i s not •practised in any se = son. 
The licr t ab le i s hi h and ranges bat'/een 2 to 3 metres during the 
dry monsoon m-^nchs whereas i t comes near the surface during - et 
mens, n mondis. The sab-s^i l i s so moist tha t even in the hot tes t 
monthc, crsos a^ e^ --'ro'/n \/-thout i r r i g a t i n. 3u jarcane i s also 
cul t iva ted 'vithout i r r i g a t i o n and r : ce ( t ransplanted) f ields are 
exclus-Vely deocndent u^ o^n raJ-nfal"!. 
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-LaJXi J-lt4JJ^a_tip_n: 
F iq .53 shows the land use of the v i l l a q e Rorhan i-b'jar in 
1968-69 '.vhich i s based on the vr_-iter's f i e l d work of the v i l l a g e . 
Table XVIII g ives a sum'^ary of the p r o p o r t i o n s of v i l l a j e 
l ands devoted to v a r i o u s uses i n 1968-69 f i g . 5 3 , I t i s c l e a r from 
t h e t a b l e t h a t with the exceot ion of 3.47 per cent of t h e land v.fldch 
i s used for n o n - a o r i c u l t u r a l ourposes and about 3 per cent land of the 
v i l l a c e '-/hi ch re^Tiains u t i l i z e d , the r e s t of t h e l and , i . e . , about 39 
o e r cen t , i s c u l t i v a t e d . 
Table XVIII 
Total area of the v i l l a g e . .71.481 h e c t a r e s 
Use of Land 
C u l t i v a t e d land 
V/aste land 
Ca^t t r ack 
Se t t l ement 
i.ianure p i t s 
Pond 
Cenotery 
Threshing ground 
'fct ai 
: Area i n 
; h e c t a r e s 
6 3.305 
5.694 
1.312 
0.445 
0 .273 
0.136 
0.040 
0.226 
Yl.~4"sT ' 
Pe rcen tage of 
the t o t a l area 
83.57 
7.96 
1.33 
0 .62 
0.33 
0.26 
0.07 
0 . 3 1 
1. The base mac s'nowing the f i e l d s and t h e i r a r e a s i n ac res was 
ob ta ined from the h e a d q u a r t e r s of Labhimpur Tahs i l i n the d i s t r i c t s 
of Kher i . The v i l l a i e was v i s i t e d by the v^-iter in the .Kharif 
season of 1969 and the r ab i season of 1970 and the use to which 
each f i e l d was being out was recorded on the base man, Cn the b a s i s 
of t he se data f i g ? . 53 to 56 v^ere p rena red . 
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As the hol-'inn^ in the v i l ' a j e here have been cons^-lidated in the 
year 1964, the size of the f i e l J s i s bigger than the ore-crns^i lidat'-^n 
oeriod and the effect of the a u i l i t y of lands i s not -narkei. 
Lgnd .Ut i l iza ' ion ^in _t.hQ. ^-^h^rif Sea.'^on: 
The U"e "if land in the ';hari f season of 1969 i s shown in 
f ig . 54. The area ccu^i-d by each croo i -^ snovvn in Table AIX. 
Table-XIX 
3ross cu l t iva ted land 63.335 hecatre 
-let crcp-eJ land in the Kharif Season, . . .58.963 hectare 
>roos 
Area in : Percen t - : Pe rcen t - : Total : Total 
h e c t a r e s : age of • age of • oe rcen t - j oercentaie 
: gross I net ; age of ; of net cul-
c u l t i v a - ; c u l t i v a - ; gross ; t ivated 
ted land ' ted land; cu l t iva -" land 
ted land 
>.^..*-^,..w.-
Grain Croo5 
Ri c e 
Sna i l : i i l l e t 
Pu l se s (J-bd) 
Other Crops 
Sugarcane 
Fallow 
Total 
13.733 
0 .481 
1.543 
43.201 
4.342 
63.305 
2 J .06 
0 .73 
2.45 
68 .34 
6.87 
P ^ .00 
23.32 
0 . 8 3 
2.63 
73.22 
-
' 00 .00 
24.79 
63 .34 
6.37 
1 '^•^.'^1 
26.78 
73.22 
P^.O' 
I t d±V be seen from Table XIX that grain croos occuoy 
about 27 -^ or cent of the cu l t iva ted land in the ' ;harif season. 
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LAND U T I L I Z A T I O N 
K H A R I F S E A S O N 
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Rice i s the pr inc ipa l grain crop of the season which occuoies ^3 
per cent cf the net cu l t iva ted land. Pulses (Phaseolus radia tus) occupy 
about 3 oer cent cf the net cul t iva ted land wl:ierea£ small m i l l e t s 
occuoy an in s ign i f i can t area les? than one per cent of the net 
cul t ivated land. 
A comparison of figure 52 and 54 reveals that there i s 
a clear influence of so i l s on crop pa t t e rn . ;-lice which i s the 
pr incipal crop cccuoies both medium and good qual i ty lands. In 
caoe where r i c e i s gr.wn in the kharif season and o i l seeds or 
barley in the rabi season on tho same f i e ld s , the land i s of good 
nua''itY and ^vhere ^^ice i s "^ ovjn as a ^innle crco in a year, the land 
i s general ly of iiedium qua l i t y . 
About three-four ths of the net cu l t iva ted land i s 
occu'^ied by sugarcane which i s grovci on good qual i ty land. 
Land Utili:7ation in th^ Rabi Sea.^on: 
The ure of land in the rabi season of 1968-69 i s ma'^ oed 
in f ig . 55. The area occu'^ied by each crop in t h i s sea^^cn i s 
sh-'.-n in Table XX. 
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Table-XX 
Gros's c u l t i v a t e d l ond 6 3 . 3 0 5 h e c t a r e 
'Aet c roo ' -ed l a n d i n t h e r a b i s eason 9 . 8 1 7 h e c t a r e 
Crops 
Grgin Crops 
'itieat 
Bar ley 
O t h e r Crops 
- i u s t a r d Seed 
Fallo.W 
C o n t i n u a l 
,Kha.ri f ._Cr?.p. s 
f Area i n : P e r c e n t - j P e r c e n t a -
! h e c t a r e s ? age o f ; cje o f n e t 
f i 3 r o s s 1 c ropped 
- c u l t i v a - " l a n d 
' ed Land 
3 .39 3 
1 .384 
^ . 5 4 0 
i O . ^38 
5 .56 . 3 4 . 5 3 
2 .98 19 .18 
6 .46 46 . 29 
i o . 55 
6 ^ ..-45 
T o t a l • T o t a l 
p e r c e n t - J ' pe rcen t -
age o f ! aoe o f 
g ro f c 
c u l t i -
v a t e d 
T and 
8 . 5 4 
6 .46 
i o . 55 
.<, T /I R 
n e t cropp-
ed l and 
5 3 . 7 1 
4o. 29 
Total 6 3 . 3 0 5 1 0 0 . 0 3 1 0 ^ . 0 0 1 3 0 . 0 0 133.00 
I t ' ' / i l l be soon froTi Tab le XX t h a t a'Xiut 54 ppr c e n t o f 
t h e n e t c r - o o e d l a n d i n t h e r a b i sc-ason i s o c c u o i e d by g r a i n crj^os. 
•'boat i s t h e ' n a j ^ r cron \/b-'ch - c c i ' - i e ^ ab-^ut 35 per c e n t o f t h e n e t 
c u l t i v a t e d l a n d , w h e r e a s b a r l e y o c c u p i e s abou t 20 p e r c e n t o f t h e 
n e t c u l t i v a t e d a r e a . A'^art from t h e s e two g r a i n c r o p s , n u s t a r d 
o c c u p i e s a v e r y s i g n i f i c a n t p l a c e among t h e r a b i c r o p s . I t occu-^ies 
a b o u t ^6 n e r c e n t o-^ t h p n o t crorinod l a n d as a s o l e c r s o i n t h e 
r a b i s e a : n . I t i s -^urely o c>nme'~ciol or''-^ o f t h e ra 'xi ^-eas^n. 
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Locally mustard seed i s knovjn as Lahi. MlL i s known as big mustard 
and gives g rea te r amount of o i l than the other seed which i s known 
as small mustard. 
« 
Ov/ing to the high moisture content in- the so i l wheat i s 
grown on the uplands where the so i l i s sandy loam. Generally, 
mustard i s gro\Mn on the r i c e f i e l d s . The f i e lds \'vhich have been 
l e f t fallow in the kharif season are devoted to v*ieat crop in the 
rabi season, , 
A comparison of Table XIX and XX shows tha t 'the net 
cropped area" in the rabi season i s l e s s than tha t of the Kharif 
season; t h i s i s because sugarcane occupies the f ie lds throughout 
the year •\'hich i s more than 5 i per cent of the t o t a l cu l t iva ted land 
of the v i l l a g e . 
Double Cropped Land; 
The double cropped land i s showh in f ig , 56. The t o t a l 
area cropped twice in the year i s only 5.475 hectares or about 8 per 
cent of the gross cu l t iva ted land. I t wil l be seen from figs.52 and 
56 tha t the area under double cropping i s r e s t r i c t e d to the good 
qual i ty lands . The medium qual i ty lands are l e s s productive and 
they are general ly affected by waterlogging. A good deal of these", 
lands are l e f t fallow for recuperation of f e r t i l i t y . IDouble croooing 
has l imited scope in the v i l l age as la rge areas are occupied by 
sugarcane. 
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Land use and population; 
Table XXl shows the t o t a l s of various categories of lands 
in the v i l l a g e and the 'pe r capita share of the v i l l age r s in these lands 
I t i s c lear from the Table XXI tha t the per capita c u l t i -
vated land avai lable in the v i l l age i s only about 0.642 hec ta res , 
but in the kharif and rabi season the per capi ta cul t iva ted land 
i s 0.551 hectares and 0.091 hectares r e spec t ive ly . The reduction in 
the per head cul t iva ted land in the rabi season as compared to the 
khar i f season i s due to the continual khar i f crops in the rabi season, 
esoec ia l ly the surgarcane which occupies the land for the whole rabi 
season. 
Table XXl further shows that the per capi ta land cropped 
twice in the year i s only 0.051 hec ta re , the gross t o t a l of per 
capi ta cultiv,ated land being 0.642 hec ta re . In other words, the 
amount of land supporting one person in Roshan Nagar i s 0.642 hectare . 
Table XXI 
Total population of the v i l l a g e . . . . 1 0 7 
(Area in hec tares 
Total 
Area 
of the 
v i l l a g e 
jTotal 
j a v a i l -
Jable 
•land 
'for 
, c u l t i -
-yatiQ". 
Net cropp-
ed land in 
the khar i f 
season 
Net 
cropp-
ed land 
in the 
rabi 
season 
Total 
c u l t i -
vated 
land 
both of 
Kharif 
& Rabi 
Double 
cropped 
land 
i 71.481 • 63.305 58.963 9.817 68.780 5.475 
Land per 
head of 
pOpuJrjtiQ" 
0.668 0.591i 0.551 0.091 0.642 0.051 
The s ignif icance of the pressure of population on land can 
be appreciated when the occupation of the people are considered. 
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No l e s s than 85 p e r s o n s , o r about 91 p e r cen t o f t h e t o t a l popu la t i on , 
a r e p r i m a r i l y r u r a l and a r e e x c l u s i v e l y dependent upon land whi le 9 
p e r cen t c o n s i s t s of t h e secondary r u r a l popu la t ion which se rves the 
pr imary r u r a l popu la t i on and i n d i r e c t l y depends on l a n d . 
Qalpyip ini^ aHe; 
An at tempt has been made i n Table XXI-A to show the y i e l d o f 
v a r i o u s c rops grown in the v i l l a g e . The y i e l d was ob ta ined i n l o c a l 
u n i t s dur ing t h e course of f i e l d work and was f a i r l y converted i n t o 
k i l og rams . 
For t h e assessment of t h e n u t r i t i o n a l s tandard of the 
v i l l a g e p e o p l e , t he Food Balance Sheet has been prepared on t h e b a s i s 
of p roduc t ion of v a r i o u s crops and t h e t o t a l popu la t ion dependent on 
t h i s p roduce . Table XXI-B shows t h a t about 80 per cent of the c a l o r i e s 
a r e o b t a i n e d from t h e foodgra ins and t h e r e n a i n i n g 20 p e r cen t i s 
de r ived from sugarcane ( g u r ) . About 50 per cen t of t h e t o t a l c a l o r i e s 
a r e ob ta ined from k h a r i f c rops and 50 per cen t from the r a b i c rops . 
Rice i s t h e major k h a r i f crop and p rov ides more than 45 per cent of 
t h e t o t a l c a l o r i e s . 
TABLE XXI-B 
V i l l a g e Roshan Nagar 
(1968-69) 
Crops Yie ld pe r h e c t a r e 
(k i lograms) 
' R ice t r a n s p l a n t e d (unhusked) 
Small M i l l e t 
P u l s e s (Urd) 
Sugarcane (gur) 
Wheat 
Barley 
1868 
467 
373 
3702 
1478 
1512 
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LAND UTILIZATION IN BHATKHERA 
The v i l l a g e of Bhatkhera l i e s i n Haidergarh Tahs i l o f 
t h e Barabanki d i s t r i c t . I t i s s i t u a t e d i n 2 6 ° . 3 5 ' N l a t i t u d e , 
and 8 1 ° . 2 3 ' E. l o n g i t u d e , i n a well d ra ined l e v e l p l a i n . The 
rifeer Gumti meanders in a well defined channel a t a d i s t a n c e of 
about 10 k i l o m e t r e s to the no r th of the v i l l a g e . The t o t a l area 
of the v i l l a g e i s 19.439 h e c t a r e s . I t i s bounded on a l l s i de s by-
small v i l l a j e s , i . e . , P icharua in the n o r t h , Ansafi i n the West, 
Bhawan Khera i n the south and Kharso t ia i n the e a s t ( f i g . 5 7 ) . 
In the nor th of t h e v i l l a g e t h e r e i s a big pond which 
i s the ch i e f source of i r r i q a t i o n but i n the dry season, most ly 
for t h r e e months in a yea r , the pond remains dry , whi le i n the 
r a i n y season overf low of t h e su rp lus wate r i n u n d a t e s the neighbour-
ing land which makes k h a r i f c u l t i v a t i o n d i f f i c u l t . But in the r a b i 
season the water which c l l e c t s i n the pond i s u t i l i z e d for i r r i g a -
t i o n in the v i l l a g e . 
The v i l l a : e i s served by q number of me ta l l ed and 
unmetal led r o a d s . I t w i l l be seen from f i g . 57 t h a t Bhatkhera 
l i e s c l o s e to the unmeta l led road . The Headquar ters o f Haidergarh 
Tahs i l i s on ly 3 k i l o m e t r e s i n the no r th -wes t o f t he v i l l a g e 
Bhatkhera where two m e t a l l e d roads from nor th and four unmetal led 
roads from d i f f e r e n t d i r e c t i o n s converge . Bhatkhera i s thus 
favourably l oca t ed with r ega rd to means of communication and access 
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to market. I t wi l l be seen l a t e r that a c c e s s i b i l i t y to market has 
an appreciable influence on the land-use of the v i l l a g e . 
CljjEals-
No climate data are recorded in the v i l l a g e . The nearest 
r a i n f a l l recording s ta t ion from the v i l l age i s Haidergarh. The data 
of r a i n f a l l recorded at the t a h s i l headquarters of Haidergarh are 
ind ica t ive of the c l imat ic conditions of the v i l l age and^have there-
fore been given in the following table XXII. 
Table XXII 
Kharif Season - 1968 (Haidergarh) 
M C N T H S 
June J Ju ly ; August jSeptember; October Total 
Rainfal l in 
inches in the 
Kharif Season 
12.3 240.5 190.3 210.5 201.8 355.4 
Rainy days in 
khar i f season 9 8 11 36 
Average Rain-
f a l l in 
i n ch 0 s 
105.4 310.5 308.4 212.3 104.2 985.4 
1. The r a i n f a l l data for the Kharif and rabi seasons of 1963-59 
were obtained from tho haad^uarters of Tahsil Haidergarh. 
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Table XXIII 
Rabi Season 1968-69 (Haidergarh) 
M 0 N H ; Total 
: November; December; J a n u a r y ; February ; March; 
1 < t t I I 
R a i n f a l l i n i n c h e s 
i n the ?labi 4 . 1 
Season 1969-70 
Rainy days i n 
Rabi 1969-70 1 
Average R a i n f a l l 
i n i nches 3.5 
5-6 3.9 
4 .2 6.2 
4.2 
2 
4 .2 
0.8 23.6 
2.8 34.6 
L^n ql CI a„s ^ i.f.i Q ,^"^ .i.o.". • 
An a t t empt has been made i n f i g . 58 to c l a s s i f y the 
v i l l a g e f i e l d s according to t h e i r f e r t i l i t y and p r o d u c t i v i t y . 
The s o i l of t he good q u a l i t y land 'A ' i s mainly loamy 
and wel l dra ined and i s i r r i g a t e d mainly from ponds and w e l l s . 
These l ands a re crop-^ed i n the khar i f as well as i n the r ab i season, 
.but a good p r o p o r t i o n of t he se l ands a re a lso brought under sugarcane 
v-/hich i s a c o n t i n u a l crop and y i e l d s b e t t e r crop on t h e s e l ands than 
on the o t h e r l ands of t h e v i l l a g e . 
The s o i l o s medium q u a l i t y ' B ' i s sandy loam and i s l e s s 
p r o d u c t i v e than ' A ' . The ' B ' l ands a re l e f t fa l low in one season 
and cropped in the fo l lowin i season. Comparat ively, the s o i l of 
' B ' land i s c layey or c layey loan and on account of i t s h i g h e r 
2C0 
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Land Classification: 
Table XXIV 
Total area of the v i l l age 19.439 hectare 
Class i f i ca t ion of 
Land 
; Area in 
• hectare 
Percentage o f 
the t o t a l area 
Good qual i ty land 'A' 
« Rt Medium qual i ty land ' 3 
Poor qua l i ty land ' C 
10.125 
1.417 
0.810 
52.08 
7.29 
4.17 
Land not avai lable 
for cu l t i va t ion* ' 7.087 36.46 
Total 19.439 100.00 
* Land not available for cu l t iva t ion includes set t lement, tank, 
roads, canal, car t t r acks , cemetery, manure p i t s , threshing 
ground. 
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m o i s t u r e r e t a i n i n g c a p a c i t y and i t s l i a b i l i t y to become water-
logged dur ing t h e r a i n s , i t i s e n t i r e l y devoted to r i c e both 
t r a n s p l a n t e d and b r o a d c a s t . Big m i l l e t i s a l so grown i n t h e s e 
l ands as the s o i l i s predominant ly sandy. 
The poor q u a l i t y l ands 'G* a re those which have remained 
u n u t i l i z e d on account of u n d e s i r a b l e q u a n t i t i e s of s a l t e f f lo rescence 
a t o r near t h e s u r f a c e . 
P o t e n t i a l P,ro,ductip_n ._Unit: 
The w r i t e r has endeavoured to work ou t t h e average y i e l d 
o f the v a r i o u s types of l and , t h e i r r e l a t i v e p r o d u c t i v i t y r a t i n g s 
and the t o t a l number of p o t e n t i a l p roduc t ion u n i t s ( P . P . U s . ) . 
/ Table-XXV 
Average y i e l d per h e c t a r e of good farmland . . . 890 ki lograms 
: Area i n j Average : P r o d u c t i - ; Number of 
Type of Land • h e c t a r e s j Product ion j v i t y r a t - \ P .P .Us . 
I • per h e c t a r e j i n g p e r ! 
I I i n Kgs. * h e c t a r e j 
Good q u a l i t y 
Land ' 'A ' 10.125 1570 1.76 ^ 17,32 
Medium a u a l i t y 
Land ' B i ' 1.417 1050 1.18 1.67 
Medium a u a l i t y 
Land ' B l l ' 
Poor q u a l i t y 
Land ' C 0.810 - - -. 
Total J 2.357 - - 19.49 
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I t can be seen from Table XXV tha t 12 hectares of the 
v i l l a g e lands are equal to 19 P.P.Us. and as much the actual 
cu l t iva ted lands of the v i l l age are po t en t i a l l y as much productive 
as 19 hectares of average good farmland. The main causes of greater 
number of P.P.U5. i s the higher oroductivi ty of the v i l l age land as 
well as the large extent of the good qual i ty lands, v\*iich, actual ly 
covering 10 hec ta res , are equivalent to 18 hectares of average good 
farmland. Secondly, the medium qual i ty land i's i n s ign i f i can t in the 
v i l l age and i t s product iv i ty ra t ing i s comparatively l e s s than that 
of the 'A' lands of the v i l l a g e , therefore , t h i s land does not 
cons t i t u t e any s ign i f ican t f igure to the t o t a l P.P.Us. in the v i l l age . 
This shovis tha t the good qual i ty lands should be preserved for 
ag r i cu l t u r a l purposes as there i s no further scope e i the r to r a i s e 
the product iv i ty r a t i n g s of good or medium qua l i ty o r to reclaim the 
waste lands which i s in a very i n s ign i f i can t amount. 
itri.a.a.tip.n I 
Ponds and wells are the chief source of i r r i g a t i o n in the 
v i l l a g e . But with the in t roduct ionof e l e c t r i c i t y tubewells have 
been set up. There are , however, only two tubewells which i r r i g a t e 
the e n t i r e area of the v i l l a g e . Ponds which are located on clayey 
loam soi l i r r i g a t e the surrounding area . An examination of Table 
XXII reveals tha t the amount of r a i n f a l l in the f i r s t three months 
of the kharif season in 1968 was 8554 mm. This amount was not 
adequate for the l a t e maturing kharif crops such as t ransplanted 
r i c e , which consequently had to be i r r i g a t e d . The i r r i g a t i o n of 
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r i c e was most ly done by the pond. The r a i n f a l l of r a b i season was 
a l so no t adequate according to the r a i n f a l l da t a of I968-69 . The 
r a b i crops with the excent ion of some gram f i e l d s , were t h e r e f o r e 
i r r i g a t e d . The area i r r i g a t e d in the Kharif and r ab i season? of 
1968-69 i s shown in f i g . 59 . 
Land UtiXiggtip.n-J 
The land use of the v i l l a g e i n 1968-69 i s shown in f i g . 6 0 . 
The maoping i s based on the v ; r i t e r ' s f i e l d v;ork of the v i l l a g e . 
Tne v i l l a g e was v i s i t e d by the w r i t e r i n the Kharif and r ab i seasons 
of 1968-69 and t h e use to which each f i e l d was being put was recorded 
on the base map. 
Table XXVI g ive s a summary of t h e p r o p o r t i o n s of the 
v i l l a g e l ands of Bhatkhera devoted to v a r i o u s uses in 1968-69 f i g . 6 0 . 
Table XXVI 
Tota l area of the v i l l a g e 19.439 h e c t a r e s 
.Uig._o_l_L4!ld ^Ar,^ a.-ia Jia-Qtaiia _, -Eei:G.erLtag.e _o.f ,th.e. - t a t ^ 1 ^T_S^ 
C u l t i v a t e d land 9.315 47,96 
iVaste land 0.810 4.17 
Se t t l emen t 2.715 13.98 
Tank 2.695 13.85 
Groves 2.227 11.46 
Head 0.688 3.54 
Canal 0.526 2 .63 
Cart t r ack 0.243 1.25 
Cemetery O.O60 0 .32 
Manure ---its O.OSL 0 .42 
Threshing ground 0 .081 0 .42 
2 '" r* 
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I t wi l l be seen from Table XXVI that 48 per cent of the 
t o t a l land of the v i l l age i s cu l t iva ted , about 48 oer cent i s under 
non-agr icu l tu ra l use, while 4 per cent i s waste land which consis ts 
of ravines and such l^nds which are imcregnated with a orooortion 
of in ju r ious s a l t s at or near the surface. 
I^ and u t i l i z a t i o n in the ,l<h',g.rif ,SQa,s.o.n: 
The use of land in the khar i f season of 1968 i s shov/n in 
f i g . 6 i . The area occupied by each crop in t h i s season i s shovjn in 
the Table XXVII. 
I t '"dil be seen from Table XXVII tha t s l i gh t ly l e s s than 
chree oJa r t e r s of the net crocped area in the kharif i s devoted to 
grain crops and a l i t t l e more than a quarter i s occuoied by sugarcane. 
Fodder occu^ie's mo-^ e thin one-f i f th of the net crop'^ed area. 
The presence of cla/ey Loil in lo'-dands near the tank and 
an average r a i n f a l l of 935 mm during the wet monsoon months with 
temperature ranging between 80° and 130° F. favour such a large 
proportion of the cu l t iva ted land to be devoted'to r i c e ; but the 
• crop should be protected against def ic ienc ies or prolonged breaks 
in the r a i n f a l l . 
I t wi l l be seen from Table XXVII tha t one-seventh of the 
gross cul t iva ted land i s l e f t fallow in the Kharif season. The 
prac t ice of fallowing aims at the recuperation of the f e r t i l i t y 
of the s o i l . 
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Table XXVII 
Grosr c u l t i v a t e d land 9.315 h e c t a r e 
Het cro-^-Gd land in the Kh^rif Season 3.100 h e c t a r e 
CroDs 
Broadcast T lce 
S-nall i- 'dllet 
e t h e r .Crops 
Sugarcane 
Fo d 3 er 
Fallow 
I Area in jPe rcen t - iPe r cen t -
h e c t a r e {age of \aje of 
:g ross 
: c u l t i -
vated 
land 
Total 
pe rcen tage 
4.092 
0.830 
2.156 
1.02'^ 
1.215 
Total 
percen-
•net i'tage of ,' of ne t 
cro'^^ed g ross crc^oed 
land c u l t i - land 
vated 
land . ; : 
43.48 
9.56 
50.00 
11.00 
23.04 
10.37 
12.05 
20.50 
12.50 
, 
53.04 61.00 
33.91 39.00 
13.05 
9.315 100.00 100.00 100.00 10: .20 
Land util i ,z,a.t ion i n the Rabi Sgaspn: 
The use of land in the rab i season of 1968-69 i s shoi->n 
i n f i g . 62 . The area occu - i ed by each crop i n t h i s season i s sh.ov.'n 
i n Table XXVIII. 
I t " i l l be seen fron Table XXVIII t h a t h a l f of tho ne t 
crco;.o-i I cnJ i s occU'^ied by "j\cat c r cp , whi le b a i l e y occu-^ies nea r ly 
o n e - f i f t h of the crops so 'n in the r a b i . Peas crop occu^ioc a 
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s ign i f i can t p iece . I t i s grcv^ on the gcod q Ja l i t y land consict-
ino of loam over one-eighth of the net cu l t iva ted land in the 
rabi season. F i i s . 53 and 62 reveal t ha t wheat and peas occupy the 
good qua l i ty land vMle barley occu i e s the medium qual i ty land 
B vjhere the sc i l i s s^ndy loam. Owing to the a v a i l a b i l i t y of 
i r r i g a t i o n f a c i l i t i e s , wheat occu-ies a la rge acreage. 
The area under vegetables, chiefly pota toes , i s not 
very s ign i f i can t . One of the reasons i s lack of caoi ta l for 
investment in potato ceeds and tendency among the v i l l a j e r s i 5 to 
a t t a i n r e l f - su f ficiency with regard to the i r food ren drement 
and connunication. 
Table XXVIII 
Net crop< ed 
3rg,i_n Crop.5. 
' ./heat 
B a r l e y 
P e a s 
'./heat B a r l e y 
' ./heat Gran 
i.t]l£XL_Qro.p-S 
T o t a t c e s 
C o n t i n u a l K h a r i f 
Crops 
..... To.tal 
l a n d i n 
: Area 
j i n 
{ h e c t a r e 
^ 
-
3.499 
i . ? 9 6 
0 . 8 7 4 
0 . 6 0 7 
o.'^se 
0 . 4 0 6 
2 .147 
-^ ai^ _ 
t h e R.abi 
: Pe rcen-
1 t a g e 0 
J : g r o s s 
; c u l t i -
• v a t e d 
l a n d 
3 7 . 5 7 
1 3 . 9 1 
9 . 3 9 
6 . 5 2 
5 . 2 3 
4 . 3 4 
2 3 . 0 4 
...iOO.rOQ,,. 
- : P e r c e n -
fj t a g e o f 
;. Net 
' c r o p p e d 
'. l and ' 
48 .89 
1 8 . 0 8 
12 .27 
3 . 5 8 
6 . 3 3 
5 . 3 5 
— 
. iOO.,.OQ . . . 
7 . 1 6 8 
. T o t a l 
: p e r c e n -
* t a g e of 
'. g r o s s 
: c u l t i -
'. v a t e d 
-^J^nd__. 
7 2 . 6 2 
4 . 3 4 
2 3 . 0 4 
10-^.00 
h e c t a r e 
. T o t a l 
Ipe r -
" I c e n t a g e 
Tof n e t 
Icropoed 
: iand 
" 
9 4 . 1 5 
5 • uO 
100 .00 -
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Dojjble Cropped Land: 
The t o t a l of the area croooed twice in the year was 
5.953 hectare or 63.90 oor cent of the gross cul t ivated area 
f i g . 6 3 . The extent of double cropoed area i s determined mainly 
by the qual i ty of land and the a v a i l a b i l i t y of water supoly. I t 
wi l l be seen from f ig . 63 . that a good deal of the medium quali ty 
land i s l e f t f a l l c ' in the khar i f season for the recuoeration of 
i t s f e r t i l i t y . I t i s safe to assume tha t double crooping can be 
extended on the lands with the help of manures. 
Land j se and oooulation: 
Table XXIX shows the totalis of various c lasses of land 
as well as the oer ca-^ita share of the v i l l a g e r s in these lands. 
Table XXIX sho'vs that oer ca'^ita land avai lable for 
cu l t iva t ion i s 0.266 hec tare , but in the kharif and rabi season 
oer ca-^ita land i s reduced to 0.231 and 0.204 hectare resoec t ive ly . 
In the khar i f season the reduction in the per ca'^ita cul t ivated 
land i s due to the -practice of falloving while in the rabi season 
some arable land remains occuoied by kharif crops, i . e . , sugarcane. 
Table XXIX further shows tha t per capi ta double cro^-^ed 
land i s 0.436 hec ta re . In other words, the amount of land suppor-
t ing one oerson in Bhatkhera i s 0.436 hec ta re . The wri ter during 
h i s v i s i t to the v i l l a i e Tound that the l iv ing standard of the 
oeoolo in Bhatkhera i s lo'.'. Severally the -^eople are in poor 
hea l th . 
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No l e s s than 30 persons (about 86 ner cent of the 
t o t a l population of the v i l l age) belong to the primary rura l 
group and exclusively depend upon the land while 14 per cent 
of the population i s secondary rura l and serves the primary 
r u r a l oooulat ion. 
Table XXIX 
Table population of Bhatkhera 35 
(Area in hectares) 
Total 
Area 
of 
the 
v i l l -
age 
: Total 
: c u l t i -
' vated 
• land 
' ava i l -
able 
• • 
t t 
] Net • 
t cropoed |. 
' land in t 
• the 
khar i f : 
season } 
t 
I 
, 
J 
Net ' ! 
cropped ! 
land in : 
the rabi • 
season 
• 
Total : 
c u i t i - ;. 
vated ; 
l a n d '• 
(both 
of 
khar i f 
and 
rabi 
Double 
cropoed 
land 
19.439 9.315 8.100 7.168 15.268 5.953 
Land oer 
head of 
popula-
t ion 
0.555 0.266 0.231 0.204 0. 436 0.170 
Caloric .InljAHQi 
During the course of the f ie ld work the w r i t e r has made 
an attempt to c o l l e c t data regarding the yield per hectare of various 
crops grown in the v i l l a g e (Table XXlX-A)» The data were recorded 
in loca l u n i t s and f ina l ly have been converted in to metric s y s t ^ . 
On the bas is of v i l l age produce avai lab le for consumption 
and t h e , t o t a l population dependent on i t , Food Balance Sheet has 
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been p r e p a r e d . I t w i l l be seen from Table XXIX-B t h a t about 65 per 
c e n t of t h e c a l o r i e s a r e ob ta ined from t h e foodgra ins and t h e 
remaining 35 p e r cen t i s ob ta ined from sugarcane (gur) and p o t a t o e s . 
Nearly one h a l f of t h e c a l o r i e s a r e ob ta ined from k h a r i f crops and 
t h e o t h e r h a l f from r a b i c r o p s . FU.ce i s most impor tan t k h a r i f c rop , 
and p r o v i d e s about 20 per cen t of t h e t o t a l c a l o r i e s . Wheat, peas anc 
b a r l e y a r e t h e major r a b i c rops and c o l l e c t i v e l y supply about one-
t h i r d of t h e t o t a l c a l o r i e s . 
TABLE XXIX-A 
V i l l a g e Bhatkhera 
(1968-69) 
Crops Yield per h e c t a r e 
(k i lograms) 
Rice b roadcas t 
(unhusked) 
Small M i l l e t 
Sugarcane (gur) 
Wheat 
Barley 
Peas 
Wheat & Bar ley-
Wheat S. Gram 
P o t a t o e s 
584 
467 
2436 
578 
613 
778 
625 
460 
3929 
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LAND UTIU2ATI®» IH UNERA 
LOCATION: 
The vi l lage of Unera l i e s in Sltapur Tahsil in the 
d i s t r i c t of Sitapur which i s situated in 27^ 34* North la t i tude , 
and 80® 44» East longitude in a well drained level plain. I t i s 
bounded \gf the vil lages of Mahmudpurin the North, Majlispur in the 
East, Nainpara in the West and Ganeshpur in the South (fig.64>. 
The vi l lage i s located in a well drained plain of loany 
s o i l . 1^ the north-west of the vil lage at a distance of t w miles 
a well defined channel meanders vi^ich i s known as Sarayan River. 
> 
Unera i s not accessible by any road but at a distance of 
two kilometres there l i e s an unmetalled road v^ich joins the metalled 
road at the distance of one mile which passes through Sitapur which 
i s at a distance of three kilometres in the south-west of the vil lage. 
There passes a railway l ine in the north at a distance of one mile. 
Sitapur i s i t s e l f a centre of market v^ere the vi l lagers easily 
perform their marketing a c t i v i t i e s . 
CLIMATE: 
No climatic data are recorded in the v i l lage . The 
nearest ra infa l l recording station i s Sitapur, about three kilometres 
in the south-west of the v i l lage . The data of ra infal l recorded at 
Sitapur, have therefore been given in Tables^ XXX and XXXI. 
1. The data of ra infal l for the Kharif and rabi seasons of 1968-69 
were obtained from the headquarters of Tahsil SitapDr. 
2 3 J 
LOCATION OF THE VILLAGE 
U NE R A 
2ri5W 
27''3OI'N. 
•< > i > 
MILES SETTLEMENTS 
BROAD GAUGE RAILWAY 
METRE GAUGE RAILWAY 
METALLED ROAD 
^ U M M E T A L L E D ROAD 
[^RIVER 
WASTE LAND 
GROVE 
3CART TRACK 
t « 
SOURCE^ 
SURVEY OF fNOIA 
MAP NO.65I0 
THE OUTLINE OF UNERA HAS 
BEEN DRAWN BY THE WRITER 
FIG-64 
Table-XXX 
Kharif Season- 1968 (Sitapur) 
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* 
Rainfall in 
the Kharif 
Season 1969 
Rainy days 
in Kharif 
1969 
Average 
Rainfall 1 
in ni«ni# 
. 
Rainfall in 
the Rabi 
Season 
1969-70 
Rainy days 
in Rabi * 
1968-69 
Average 
Rainfall in 
June 
15.6 
3 
.31.5 
M 0 
1 July 
1 
140.2 
8 
370.5 
Table-
N T 
1 Aug. 
130.4 
7 
345.0 
XXXI 
Rabi Season 1968~69 
• 
Nov, 
4.5 
2 
6 .2 
M 0 
1 Qec, 
Q,Q 
3 
5 .3 
N T 
\ Jan. 
6 . 2 
2 
8 .4 
H S i 
J Sept. i Oct* 
i « 
170.2 120.5 
6 5 
210.1 201.2 
(SLtapur) 
H S 
\ Feb. 1 March 
1 t 
1.3 0 .5 
1 1 
9.8 10.2 
Total 
576.9 
29 
1050.4 
• 
1 Total 
1 
20.7 
9 
46.3 
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LAND CLASSIFICATION: 
The soil of the area in vihich the village i s situated i s 
mainly loamy soil (fig.43)• On the basis of fert i l i ty and productivity 
the village fields have been divided into three major categories which 
are nappiiGl in f ig. 65. 
Hie soil of the good quality land i s loamy and i s used either 
for raising two crops in a year or devoted to sugarcane. The soil of 
the ffleditaa quality land *Bi* i s sandy loam and i s less productive than 
*A*, These lands are generally le f t fallow in the Kharif season or 
are devotfd to green manuring or early fodder crop* Ihe soil of 
'Bil* land consist of clay and these lands are entirely reserved for 
tran^lanted rice* 
The poor quality lands consist of those lands which, on 
account of the poverty of the so i l , l i e unutilized. 
The area and percentage to the total area of the village 
of each type of land i s given in Table XXXII and their distribution 
i s shown in f ig , 65, 
Table XXXll shows that two-fifths of the total area consist 
of good quality land, while half of the area fa l l s in the medium 
quality 'Bi* and 'Bli* land; and the remaining one tenth of the 
total area i s unproductive. 
U N E R A 
L A N D C L A S S I F I C A T I O N 
SETTLEMENT 
METALLED ROAD 
CART TRACK 
MANURE PITS 
THRESHING GROUND 
WELL 
POND 
lOO 200 3 0 0 
J I I 
F IG .65 
243 
Table-XXXII 
Total Area of the Vi l l age . . . *55.515 hectare 
Type of Land 
Land not available for 
cult ivat ion* , 
Total 
Area in 
hectares 
Percentage of the 
total area 
3.361 
55.515 
Good quality land 
Mediuea Quality land (Bl) 
Medium Quality land (Bll) 
Poor Quality land (C) 
22.015 
25.11D 
1.822 
3.207 
39.68 
45.18 
3.29 
5.79 
6.06 
100.00 
Pntontial Produrtion Unit: 
Table XXXIII shows the average y ie ld of the various land 
types, the ir re la t ive productivity ratings and the total number of 
P.P.Us. 
Table-XXXIII 
Average yie ld per hectare of good faxaland 86o kilograms 
Type of land 
Area in : Average : Productivity : Number of 
hectares} production { rating per { P.P.Us. 
I per hectare I'hectare | 
L&b 
Good quality 
Land A^« 
Medium quality 
Land •Bi» 
Medium quality 
Land •Bll« 
Poor quality 
Tatfll 
22.015 
25.110 
1.822 
1400 
970 
720 
1.63 
1.13 
0.84 
35.88 
28.37 
1.53 
5?tl54 ^5,7g 
* lands not available for cult ivaUon iaclude s e t t l « e a t , roads, 
ponds, wel l s , threshing ground, manure p i t s and cemetery. 
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Table XXXIII shows that 52 hectares of the village 
land are equal to 66 P.P.Us. The large number of P.P.Us. are 
the. result of the high fer t i l i ty of the good quality land as 
well as a mediusi land *Bi*. I t will be seen that the per hectare 
production of the good quality land i s 1400 kilograms which i s 
163 per cent of the average yield. Similarly the production of 
the medium quality land i s 113 per cent of the average. However, 
with "ttie help of better seeds and application of manures and 
fert i l izers , the productivity of the medium quality land may be 
raised to the level of good quality land which will considerably 
add to the present number of P«P«Us. in the vil lage. A large 
number of P.P.Us. can also be added by reclaiming a considerable 
amount of waste lands* 
UStlGATION: 
Ponds and wells are the two main sources of irrigation 
in the vil lage. Wells are located in the good quality land while 
a l l the ponds which are the main source of irrigation are located 
in the medium quality lands. 
The area irrigated in rabi and Icharif season of 1969-70 
i s shown in fig* 66. 
The area irrigated and the crops that are cultivated 
vary from year to year. There are several factors for this 
variation (viz. total amount of rainfall, i t s distribution, cost 
ost irrigation and water requirements of C]D ps under different 
physical conditions). These factors broadly set the l imit to the 
amount of the area to be irrigated. 
M ^^ li 
U N E R A 
I R R I G A T I O N 
1 9 6 8 - 6 9 
A 
^ IRKIGATIOM IN KHARIF 
" m W G A T I O N IN RA6I 
UNIRRIGATED ^ 2 0 0 3 0 0 
SETTLEMENT 
METALLED HOAO 
CART TRACK 
WASTELAND 
THRESHING GROUNOl 
GROVE 
POND 
MANURE PITS 
WELL 
METRES 
FIG.66 
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An examination of Table XXX shows that the to ta l amount 
of ra infa l l in the kharif season was 576.9 m.m. which i s below the 
normal r a in fa l l . Moreover the distr ibution of ra infa l l was uneven 
as about 576.9 m.m, out of the to ta l ra infa l l received in the 
kharif season was spread over 29 days in the months of July and 
August. In the months of September and October there was a serious 
deficiency of ra infa l l for crops l ike r i ce and sugarcane. The 
excessive ra infa l l in July and August damaged the mil le ts and pulses, 
while draught conditions in September adversely affected the outturn 
of maize, r i ce and sugarcane* Irr igat ion to sugarcane and maize 
could not be provided in September as there i s no i r r iga t ion faci l i ty 
available. Table XXXI shows that there was l i t t l e ra infa l l in the 
months of November and December. Consequently, a l l the rabi crops 
except gram, was, therefore, i r r iga ted . 
Rice fields are generally i r r igated from the ponds by 
j i ^ method* The area i r r iga ted by ponds i s , however, confined to 
the i r v ic in i ty . In the year of inquiry, on account of the deficiency 
of ra infa l l i r r iga t ion was practised from ponds. The plots i rr igated 
in the Kharif and rabi seasons are shown in fig. 66. 
1. In the dal method two men stand on the opposite side of the 
water p i t s , holding the str ings attached to flattened out 
leather or bamboo basket to throw water from the level of 
the pond to the level of f ie lds . 
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LAND UTILIZATION: 
The l and -use of t h e v i l l a g e i n 1968-69 i s shox-^ i i n 
f i g . 6 7 which i s based on the w r i t e r ' s f i e l d work of the v i l l a g e . 
Table XXXIV g i v e s a summary of p r o p o r t i o n s of the v i l l a g e 
l ands devoted to v a r i o u s u se s i n 1968-69 f i g . 6 7 . 
Table XXXIV 
l U l-a-L "-L-fc 
Land-use ; 
C u l t i v a t e d land 
'vVaste land 
Gro ve s 
Se t t l ement 
C a r t Track 
Cemetery 
Tank 
Threshing ground 
Manure P i t s 
To ta l 
• a u J- ui 
Area i n h e c t a r e s 
47.275 
3.3D7 
i . 688 
1.405 
1.267 
0.109 
0 . 3 0 2 
0 .202 
'0 .060 
55.515 
. J v J . J X ^ ' l i e u UCli.fc!S 
Percen tage of 
the t o t a l area 
85 .15 
5.77 
3.04 
2 .53 
2.29 
0.19 
0 .57 
0 . 3 5 
0 . 1 1 
100.00 
1. The base map shovdng t h e f i e l d s and t h e i r a r ea s i n b ighas 
was ob ta ined from Revenue Dep t t . of Tahs i l S i t a p u r . The 
v i l l a i e was v i s i t e d by t h e v / r i t e r i n the Kharif season 
1968 and r a b i season 1969, and the use to which each f i e l d 
was being p u t was recorded on the base map. From these 
da ta f i g . 6 8 to 69 were p r epa red . 
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U N E R A 
L A N D U T I L I L A T I O N 
1 9 6 8 - 6 9 
O 
L 
lOO 
J- E 
CULTIVATED LAND 
WASTE LAND 
METALLED ROAD 
CART TRACK 
SETTLEMENT 
GROVE 
THRESHING GROUND 
POND 
MANURE PITS 
FALLOW 1 
FIG.67 
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I t vdll bp seen from Table XXXIV that nearly 85 per 
cent of the total land of the v i l l age i s cultivated and s ix per cent 
i s unproductive while the remaining nine per cent i s under non-
agricultural occupations. The wasteland which covers about 3.20? 
hectares may well be u t i l i zed for grazing purposes with some improve-
dient and the problems of fodder may be solved to a large extent. 
Therefore reclamation of these waste lands for the purposes of 
pasture and agriculture needs invest igat ion. 
As the v i l lage i s recently consolidated there i s no effect 
of the quality o f la^d on the s ize of the f i e l d s . 
LAND UTILIZATION IN THE KHARIF SEASON: 
The use of land in the kharif season i s shown in fig.68 
and the area occupied by each crop in t h i s season i s given in 
Table XXXV, 
I t wi l l be seen from Table XXXV that Rice i s the major 
crop in the kharif season and occupies nearly half of the net 
cropped land in th i s season. More than 85 per cent of the net 
cropped land i s under grain crops, ^ong grain crops r ice and 
mi l l e t s are important and occupy 51 per cent and more than 28 per 
cent i s occupied by small and big mi l l e t s together. Maize occupies 
only 2 per cent o f the net cropped land. Maize has been regarded 
as an extremely so i l exhausting crop. The experiment carried at 
1. Agarwal, R.R. Soil Survey and Soil Vbrk in Utt^r Pradesh. \fol.II, (Allahabad, 1952), p.95. 
C D \.' 
U N E R A 
L A N D U T I L I Z A T I 
KHARIF SfASON 
196 8 
SETTLEMENT 
METALLED ROAD 
CART TRACK 
MANURE PITS 
GROVE 
POND 
THRESHING GROUND 
WELL 
WASTE LAND 
FIG.68 
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Pusa, show tha t maize responds vigorously to nitrogenous manuring, 
and 40 l b . of ni t rogen per acre in the form of rape-seed cake i s a 
s u i t a b l e manure for maize. 
Table XXXV revea ls t ha t 9 per cent of the net cropped land 
i n the Kharif season i s devoted to fodder crops. The main fodder 
crops are m i l l e t s mixed with pu l ses , Jjiat and .gaita* The stems of 
ihese crops are chopped and served as a green fodder to the c a t t l e 
from August to October. 
Sugarcane occupies only 6 per cent of the net cul t iva ted 
land i n the Kharif season. The area under sugarcane i s small owing 
to the high percentage of the p rac t i ce of fal lowing. About 50 per 
cent of the gross cu l t iva ted land has been l e f t fallow. 
Table XXXV 
Gross Cult ivated Land 47.299 hec ta res 
Net cropped land i n ^ e khar i f season 24.198 hec tares 
Area in :Percent- |Pe rcen t - : Total per> 
Hectare jage of jage of 
Igross 
Crops 
JNcjt cul -
j cu l t iva - {tivated 
Ued land IXand, 
centage 
o f gross 
[cul t ivated 
Total per-
centage 
of net 
cul t iva ted 
Rice 
Big' Millet 
Small Millet 
Maize 
Pulses 
QX^n Qreps 
Sugarcane 
ibdder 
Ifttal 
43.58 85.39 
12.468 
3.361 
3.559 
0.779 
0.454 
1.463 
2.114 
26.36 
7.11 
7.52 
1.64 
0.95 
3.09 
4.46 
51.53 
13.90 
14.70 
3.20 
2.06 
6.05 
8.56 
23.101 48.87 
7.55 
48.87 
14.61 
47.299—IDQ.QQ ino.QQ inn.oo tno.nn 
* M*^?^* *'•'..Jg^^'^^gi^^^'^^ P o s s i b i l i t i e s of Agricul tural DavAlflpiAB^. (Lahore, 1944); p .67 . 
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LAND UTIUZATION IN THE RABI SEASON: 
The use of land in the rabi season of 1968-69 I s shown 
in f ig.69 and the area occupied by each crop i s given in Table 
XXXVI. 
Table XXXVI 
Gross cultivated l a n d , . . . 47.299 hectares 
Net cropped land in the kharif season 23*256 hectares 
Crops 
Continual 
Area in :Percent-
hectare jage of 
igross 
Jcultiva-
ited land! 
P^cent- :Total per- \ Total per-
age of ;centage o f} centage of 
Net cul- igross cul-» Net cropped 
tivated itivated i land 
land Uand 1 
S£ain,.QfiQas 
Wheat 
Gxam 
Peas 
Barley 
Grara wriieat 
Gram Barley 
Wheat Barley 
Qther .QCQOS 
Potatoes 
Fallow 
15.489 
4.949 
2.733 
1.850 
2.138 
0.445 
0.444 
0.198 
17.581 
32.80 
10.50 
5.80 
3.92 
4.53 
0.98 
0.95 
0.42 
37.00 
55.00 
17.50 
9.58 
6.55 
7.55 
1.58 
1.54 
0.70 
^^  
1.462 
59.48 
3.10 
0.42 
37.00 
3.10 
99.58 
0.42 
Total 47,299 100.00 100.00 100.00 100.00 
^ « J <-» 
U N E R A 
L A N D U T I L I Z A T I 
R A B I S E A S O N 
9 6 8 - 6 9 
METRES 
CONTINUAL KHARIF 
CROPS 
FALLOW 
SETTLEMENT 
METALLED ROAD 
CART TRACK 
WASTELAND 
GROVE 
MANURE PITS 
POND 
THRESHING GROUD 
WELL 
FIG.69 
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I t vdll be seen from Table XXXVI that more than 99 per 
cent of the net cropped land in the rabi season i s devoted to 
grain crops and only less than 0.50 per cent has been given to 
vegetable* 
Wheat i s the major crop and consti tutes the main diet 
of the people. 55 per cent of the net cropped land i s devoted to 
wheat as a sole crop, v^ile 8 per cent and two per cent of the 
net cultivated land in the rabi i s occupied by v*ieat in combination 
with gram and barley. Other important crop i s gram which occupies 
18 per cent of the net cultivated land as a sole crop while about 
10 per cent i s occupied by gram in combinatien with wheat and 
barley. Peas and barley are also important crops. 
A comparison of the area sown in rabi with that of the 
area cultivated in the i!Charif season shows that the net cropped 
land in the rabi season i s greater than that of the Kharif season. 
I t i s due to the practice of fallowing over the medium quality 
land, in the Kharif season. 
DOUBLE CROPPED LAND: 
The to ta l of the area cropped twice in the year of 
enquiry i s 42 per cent of the gross cultivated land (f ig.70). 
There seems a good scope for the extension of double cropping on 
the medium quality lands by cultivating green manuring and fodder 
crops in the Kharif season. These lands may be sown with broadcast 
r i c e mixed with Dhaincha-'- fSesbania aculeataK Mian the p lant s Tt^Aek 
l.Ohaincha i s a valuable green manure and grows even on waterlogged 
so i l s . I t gives a yield of about 6000 to 8000 lbs . of green matter 
per acres in two and half months. Ramanujam, S. Proceedings of i^tf 
ninth meeting of the croo and soi l wing of the Board of Agriculture 
in India, (Delhi, 1954), p.239 
f t 
U N E R A 
' D O U B L E - C R O P P E D 
9 6 8 - 6 9 
WHEAT 
GRAM 
PEAS 
POTATO 
SMALL MILLET 
RICE BROADCAST 
FODDER I B I BARLEY 
lOO 200 300 
-J I 1 
METRES 
F I G . 70 
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a height of about one metre* they are ploughed in the f ield. After 
the harvest of the rice crop the land raaY be sown vdth a rabi crop. 
lANDUSE AND POPULATION: 
Table XX)CVII shows that the totals of various categories 
of lands in ^ e village and the per capita share of the villagers in 
these lands* 
It vdll be seen from Table XXXVI that per capita share in 
the cultivated land i s 0.323 hectare. But in Khaiif season, ovdng tp 
the practice of fallowing on the medium quality lands* the per capita 
share in the cultivated land i s reduced to 0.165 hectare. The per 
capita cultivated land in the rabi season i s higher than the Kharif 
season. This i s mainly, because the proportionof land l e f t fallow 
aad occupied by continual Kharif crops in the rabi seasonis small as 
eoBpared to the fallow land l e f t in the Kharif season. 
Table XXXVII further reveals that the per capita share in 
the double cropped land i s only 0.035 hectare, and thus per capita 
cultivated land i s 0.380 hectare. 
I t will be setn that 130 persons (about 88 per cent of the 
t^tal population) beload to the primary rural group and are exclusively 
dependent on land w^ile 11 per cent of the population i s secondary 
rural and serves the primary rural population and indirectly depends 
upoQ the land. 
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Table-XXXVII 
m 
Total Population of Unera ..146 
(Area in hectares) 
^mmnm^ 
Total 
area of 
the 
v i l l a g e 
Total 
avai l -
able 
land 
for 
cul t i* 
vation 
! Net 
•I • ' • • • I 
cropped 
land in 
the 
Kharif 
Season 
^ Net 
cropped 
land in 
the 
Habi 
Season 
<• HI 
Total 
c u l t i -
vated 
land 
(both 
{Of 
Kharif 
and 
Eabi 
> Double 
cropped 
l a n d 
•*mm^ifmmr 
55.515 47.299 24.198 28.256 52.454 5.155 
Land per 
head of 
population 
0.380 0.323 0.165 0.193 0.359 0.035 
Table XXXVII-A shows the yie ld per hectare of various crops 
produced in the v i l l a g e . 
With the help of t o t a l produce avai lable for consumption to 
the v i l l a g e peoplei and the t o t a l population dependent on i t , Ibod 
Balance Sheet has been prepared. I t w i l l be seen from Table XXXVII 
tha t about 95 per cent of the t o t a l ca lo r i e s are obtained from the 
foodgrains, and about 5 per cent i s received from sugarcane (gur) and 
po ta toes . About two-thirds of the t o t a l ca lo r i e s are obtained from 
khar i f crops and one- th i rd from rabi crops . Rice i s the important 
crop of the kharif and provides about 20 per cent of the t o t a l ca lor ies 
Wheat i s the major crop of rabi season and supply about 30 per cent 
of the t o t a l c a l o r i e s . 
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TABLE XXXVII-A 
V i l l a g e .Unera (1968-69) 
Crops i Yield p e r h e c t a r e 
; (k i lograms) 
Rice b roadcas t 
(unhusked) 870 
Big M i l l e t 356 
Snai l M i l l e t 556 
Maize 672 
P u l s e s (Urd) 494 
» 
Sugarcane (gur) 2595 
Wheat 865 
Gram 613 
Peas 1033 
Barley 1025 
Wheat and gram 902 
Barley and gram 914 
Wheat and Barley 1008 
P o t a t o e s 4646 
I 
00 
0> 
8 
(91 
to 
a 
H 
% 
§ 
t 
o 
CO 
« > 
C r j H 
•r tf a 
o •• «• 
** 8 
tS P 
3? 
o V 
I 
M O « 
(9 
I d «Q 
o p 
( 0 
H 
jQ (d >> 
H H 
CO p < 
> d 
fl p. 
ca 
CO 
0} 
00 
IS 
M r 
3 
<0 
3 
9 
0> 
00 
o 
H 
o 
00 i 
o 
01 
to 
I 
09 (M 
• lO Q 
H 
« 
C^ 
• 
^ 
CO 
lO 
• CO 
H 
O 
00 
• 10 
IN 
H 
CJ> 
P-
• CN 
lO 
to 
eo 
<£) 
• CO 
<o H 
o to 
! ^ 3 
CO 
<0 
H 
i 
to 
0> 
i 
to 
CO 
^ 0> 00 
• • • 
00 CO to 
8 9 ^ 
CO 
O U m t)0 o t H 
H (O 
§ s 
o 13 
H oa 
• • 
1 0 CO 
^ oa 
• • 
<P 00 
"^  ;« s 
03 
03 
o> to 
00 a> 
o ^ 
^ o 
• • 
3 3 
o to 
0> (7> 
^ O 
03 H 
to 
s <0 to 
3 a 
to 01 
• • 
to -^ 
^ 1 
to 
to i 
ca 
^ 31 8 
to 00 
03 
o 
IN 
CO 
to 
to 
to £8 @ 
01 H 
to 00 
A to 
• • 
04 H 
9 
01 
g o to 
• • o o 
<» H 
0 1 CO 
fiQ 
o 
• 
S 
s 
o 01 
• 
10 
Oi 
d 
to 
E*-
• C"-
H 
^ 
CO 
• 
H 
<S to 
o 
o 
• 
' * 
oa 01 
• 
o o o 
o 
to 
• o 
Oi 
l > 
O tt) 
• • 
r- o 
CO cS 
^ 
• o 
F4 
CO 
9 
-a 
a 
0) 
n 
^ 
fM 
^ 
^ 
« 
ClJ 
^ 
» 
CD 
« 
•H 
9 
• c5 
03 
lO 
• 
H 
<0 
?5 
to 
o 
CO 
o 
to 
to CO 
H 
g 
O CO 
0> 00 
51 i2 
o to o o 
to lo c» to 
to to 
^ 1 § ^ 
I 
>» 
«> 
9 
0) to 
• « 
to c. 
p- cc 
CO 
03 
259 
§ fc f2 ^ 8 3 
CS. O 
H OJ 
CO l> 
O to 
00 OQ 
8 o 
to 
c 
^ 
to 
c-
• H 
?3 
o 
0> 
• to 
CO 
H 
CO 
^• 
eo 
!P p-
• iH 
to 
O 
to 
• to 
^ 
to 
C7> 
CO 
to 
Oi 
• Ci 
"* 
CO 
p-
• 1 
Ci 
-<* 
OG 
O 
ifi 
t 
C3 
l> 
G 
o: 4 
r^  
Oi 
Ol C 
P^ CV 
I I -0! 
C0r-i d 
3 ^i n 9 m Pm p a 18 
2o0 
5^ 
aa>s 
H 3 M 
tt 
M 
•0 a 
, «> » fl> 40 Off 
o 
• 
o 
o 
0> 
• 
«* 
o 
CS3 • 
o 
03 
• 
o 
1 
to 
• CO 
o 
• 
lO 
H 
to 
• 
H 
CO 
• 
H 
<* 
• 
0> 
ss 
• 
9 
CO 
• 
to 
s 
o 
• 
o 
CO 
• 
o 
o 
• 
o 
& 
• 
o 
H 
• 
lO 
H 
H 
• 
H 
00 
• 
•^ 
0 ) 
• 
f3 
^ 
• 
o 
o 
• 
03 
S 
• 
<6 
( 0 
H 
• 
S 
4» 
0) 
1.0;:! 
• H ' H 
ma 
o 
• 
o 
83 
• 
o 
8 
• 
o 
H 
H 
• 
O 
1 
o 
• 
H 
0> 
• 
to 
c-
• 
0 ] 
01 
00 
• 
o 
03 
• 
03 
01 
03 
• 
s 
H 
«> 
• 
^ 
« 
o 
• 
o 
3 
• 
o 
^ 
• 
o 
s 
• 
o 
03 
• ( 0 
3 
H 
• O 
H 
• 
O 
(£> 
• 
«o 
CO 
• 
o 
0 ) 
• 
o 
^ 
• 
00 
01 
•<;f» 
• 
00 
<D 
•Si 
a 
o 
• 
o 
8 
• 
o 
H 
O 
• 
o 
03 
O 
• 
o 
to 
• 
03 
^ 
• 
o 
o 
• 
<0 
CO 
• 
03 
H 
• 
o 
0 ) 
^ 
o 
CO 
• 
^ 
Oi 
• 
CO 
(0 
p5 ( X , ^ 
o 
• 
o 
•9 
• 
O 
o o 
• 
o 
H 
O 
• 
o 
1 
a 
• 
U) 
r-
• 
^ 
H 
^ 
Q 
03 
• 
O 
o 
• 
o 
o 
00 
• 
Oi 
• 
•9 
U^ II 
K | w 
O 
• 
o 
0> 
• 
00 
« 
• 
o 
• 
o 
^ 
• 
^ 
<3> 
03 
• 
03 
03 
V> 
• 
oa 0 ) 
CO 
• 
3 
a> 
• 
03 
00 
• 
n 
P 
• 
lO 
Cft 
• 
03 
•H 
» 
$ 
• 
o 
8 
• 
H 
8 
• 
o 
01 
• 
o 
o 
• ( 0 
0 ) 
o 
• 
" * 
<0 
• ( 0 
03 
CO 
• 
^ 
to 
• 
03 
03 
• 
0> 
$ 
• 
CO 
o 
• ? 
C9 
O 
• 
o 
s 
• 
o 
?; 
• 
o 
H 
03 
• 
o 
00 
• 
a 03 
CO 
• 
03 
00 
• CO 
CO 
to 
• 
to 
03 
to 
• 
o 
Oi 
• 
00 
s 
• 
% 
H 
• 
9 
m 
cd 
»i 
O 
• 
o 
o 
01 
• 
H 
to 
O 
• 
o 
s 
• 
o 
00 
• 
CO 
t ^ 
• 
o 
CO 
• 
to 
to 
• 
to 
H 
CO 
• 
o 
to 
• 
Ol 
0> 
to 
• 
?: 
03 
• 
Ol 
01 
9 
m 
)5 
• 
o 
• 
o 
B 
• 
o 
to 
H 
• 
o 
•^ 
• 
^ 
03 
• 
CO 
'«1« 
• 
u> H 
to 
• 
o 
ca 
H 
• 
H 
H 
• 
to 
' S 
• 
S 
to 
• 
^% 
» ^ 
e 
• 
c 
OJ 
03 
• 
c 
H 
C 
• 
c 
8 
• 
o 
<0 
• 
U3 
CO 
• 
o 
CO 
• 
01 
c^  
• 
CO 
03 
• 
o 
0 ) 
• 
o 
9 
• 
o 
0 1 
c^  
• 
to 
<t) a 
aq« 
o 
- * 
o 
CO 
CO 
• 
o 
0 1 
o • 
c 
CO 
C ; 
• 
o 
Oi 
m 
H 
^ 
• 
O 
01 
• 
03 
01 
• 
'4« 
H 
• 
O 
C^ 
• 
o 
• 
s 
a 
• 
to 
V) 
r-i 
<« 
4» 
O 
• 
o; 
!a 
J 
o 
d o o 
i 
c 
H 
G 
« 
O 
• ^ 
• 
to 
H 
4 
o 
CO 
« 
H 
r-
• 
n 
r^  
« 
C 
o; 
1 
c 
g 
4 
o; 
u: 
t 
en 
f-
a 
c 
4-
« 
C 
PH 
0> 
• 
03 
O 
CO 
• 
9 
<0 
03 
• 
H 
^ 
• 
01 
H 
• 
C*" 
^ 
(0 
• 1 
to 
• 
o to 
03 
03 
• 
00 
CO 
00 
• 
s 
c^  
• 
to 
<0 
01 
H 
at 
• f 
o 
H 
cd 
261 
LAND UTILIZATION IN N/«AINpUR 
I,^  cat ion t 
The vil lage of Narainpur l i e s in Misrikh Tahsil in the 
d i s t r i c t of Sitapur. I t i s situated in 27®22* North to 27®27« 
North la t i tude , and 80**30* E to 80®35' E, longitude in an i l l -drained 
pla in . Many seasonal sraall water channels flow in a south-easterly 
direction at a distance of less than one kilometre from the \d.llage. 
Owing to the drainage, there occur patches of waste land infested 
with sal t efflorescence in various parts of the plain. These patches 
of waste land are marked by highly i r regular boundaries H.g.7l. 
Tahsil Misrikh l i e s at a distance of 4 Kms* in the north-
west of the vi l lage i ^ i l e the vil lage Narainpur i s surrounded by 
Lashkarpur and Mishrikh Khas vi l lages in the north and Ruppur in the 
East, Tarsawan in the south and Para in the west. 
Narainpur i s situated favourably with regard to the means 
f communication. A metalled road passes along the south-west 
corner of the village* Misrikh i s the nearest market centre and i s 
also a railway stat ion, 
Climatai 
No climatic data are recorded in the vi l lage. The data of 
ra infa l l recorded at Misrikh Tahsil which i s situated at a distance 
of half a mile to north-west of Narainpur, have therefore been given 
in Tables XXXVIII and XXXIX and may be taken as close approximation 
for the v i l l age . 
LOCATION OF THE VILLAGE 
N A R A Y A N P U R 
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Table XXXVIII 
Rainfall in 
the Kharif 
Season 196B 
Rainy days 
in Kharif 
1968 
Average 
Rainfall 
in sun. , 
i . j .1 . « je t i i9 
! M 
t 
t 
1 
{June 
t 
29.3 
3 
98.5 
0 N T 
« « 
jJuly jAugust 
* « 
190.8 266.3 
12 13 
302.5 201.2 
• 
H S ! 
1 • 
jSeptemberj October 
1 ( 
270.1 201.4 
8 7 
190.4 130.4 
Total 
957,9 
43 
975.5 
Table XXXIX 
Rainfall i n 
the Rabi 
Season 
1968 - 1969 
Rainy days 
in rabi 
196 B-69 
Average 
Rainfall 
in ma. 
i M 0 
{^vember { December 
t t 
4.3 3.4 
1 2 
3.6 8 .4 
N T 
a 
• 
i January 
t 
12.8 
4 
7 .3 
H S 
. i jFebruary} March 
t f 
16.3 0 .8 
5 1 
6 .4 0.8 
Total 
27.6 
13 
30.1 
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I^nd Classification; 
The soil of the area in vi*dch the vil lage i s situated 
i s mainly sandy loam. On the basis of f e r t i l i t y and productivity 
the village f ields have been classified and mapped in f ig. 72. 
Table XL shows the percentage of each class of land to 
the to ta l area of the v i l lage . Th^soil of good quality land i s loamy. 
These lands yield two crops a year or are devoted to sugarcane. Of 
the medium quality landsi the soil i s less productive than good quality 
land *A*. These lands are l e f t fallow in one season and are cropped 
in the following season. The soil of medium quality Bll i s more sandy 
and these lands are devoted to mil le t mixed with piQeon pea and pulses. 
The poor quality land consists of those lands which 
on account of the poverty of the soil and their high sal in i ty l i e 
unuti l ized. 
1. The data of Kharif and rabi seasons of J.968-1969 were obtained 
from Misrikh Tahsil d i s t r i c t Sitapur. 
N AR Al N PU R 
L A N D C L A S S I F I C A T I O N 
A GOOD QUALITY LAND 
^'I MEDIUM QUALITY LAND 
Biij 
C POOR QUALITY LAND 
SETTLEMENT 
POND 
METALLED ROAD 
CART TRACK 
WELL 
THRESHING GROUND 
CEMETERY 
METRES 
F I G. 72 
Table XL 
Tota l Area o£ 
Classif icat ion of 
Land 
Good Quality land (A) 
Medium quality land (Bl) 
Medium quality land (Bll) 
Poor quality land (C) 
Land not available 
for cult ivat ion* 
Total 
• 
1 Area in hectare 
• 
1 
19.642 
25.907 
1 9.922 
14.446 
1 
11.036 
80.953 
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i\ Percentage of the 
\ to ta l Area 
1 
24.27 
32.02 
12.28 
17.79 
13.64 
100.00 
* Land not available Ibrcultivation includes in th i s vi l lage 
settlement, Tank, Cart Track, Groves, Threshing ground and 
cemetery. 
I t i s clear from Table XL that about one-fourth of the 
to t a l area consists of good quality land (A), about 32 per cent and 
12 per cent i s occupied by medium quality (Bl) and (Bll) land 
respectively. About 14 per cent land of the vil lage i s not available 
for cultivation* A considerable area belongs to poor quality *C* 
land v^ich occupies about 18 per cent of the to ta l area of the vi l lage. 
The poor quality land 'C* i s highly infested with sa l t efflorescence 
and ruggedness of the surface wAiich i s mainly resonsible for the 
high percentage of waste land in the vi l lage . A considerable area can 
be reclaimed from saline and alkal i soil v*Jich occupy about three-fourth 
of the waste land. The remaining wasteland i s characterised as rugged 
surface which i s infested with hard pan or Kankar layer in the subsoil. 
This type of waste land requires more labour and expenditure than the 
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land affected by sal t afflorescence for reclamation purposes. The 
sal ine soil (generally known as j ^ ) presents a ^ i t e or greyish 
vrfiite or ash-coloured incrustation on the surface. During the 
nonsoon months the soluble sa l t s are washed down while during the 
dry sumaer season the sub-soil water with dissolved sa l t s comes on 
the surface due to capillary action. The water evaporates leaving 
behind sa l t efflorescence. These saline alkaline so i l s are called 
i;eh or x^s^ in the vi l lage and mostly the land i s covered vdth 
undergrowth of short grasses. This type of u$ar land may be 
reclaimed by treat ing the soil with gypsusa (3 to 5 tons per acre) 
followed by flushing with plentiful supply of i r r iga t ion water and 
growing a crop of l^aincha (Sesbania aculeata) »s green manure and 
l a t e r devoting the land to transplanted r i c e . 
Potential Production Unit; 
Table XLI shows the average yield of various land typest 
the i r r e l a t ive productivity rat ings and the to ta l number of P.P.Us. 
^* S ' l ^ l ^ ^ u S ® P^?* i^e®« 0^ Wasteland in India. The G^arAnhar. 
voi.AV, 1908, p . 5 . 
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Table XLI 
Average yield per hectare of good farmland...840 kilograss 
Type of land 
Good quality 
land 'A* 
Medium quality 
land 'Bl* 
Mediiffl quality 
land •Bil» 
Poor quality 
land ^C* 
• * i 
Area ill j Average j Producti-1 l«uraber of 
pxoductien | vity rat-J P.P.Us. 
per hec- \ ing per | : 
tare in { hectare | 
Kgs. \ 
19.642 
25.907 
9.922 
14.446 
1380 
930 
670 
1.64 
1.11 
0.79 
1 
32.21 
28.76 
7.84 
Total 69.917 68.81 
I t can be seen fxooi Table XLI that 70 hectares of village 
land, vdth the exception of land given to non-agricultural uses, 
« 
are equal to 69 P.P.Us. I t i s due to the practice of leevlAg a 
considerable area unuti l ized. The productivity of the raediun quality 
land i s also 95 per cent of the productivity of the average farmland 
of the v i l lage . I t seems possible, therefore* that the number of 
P.P.Us. may considerably be increased i f attention i s paid towards 
the reclamation of the wasteland and proper care i s given to the 
medium quality lands. All th i s i s possible only with the provision 
of adequate i r r iga t ion f a c i l i t i e s , manures and application of 
improved methods of farming. 
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Wells and tanks constitute the main source of irrlgatloB 
in the vi l lage. There are six wells in the vi l lage. All these wells 
are located near the settlement s i te «diich are used both for irrig»-
tion and household purposes. There are also six tanks in the village. 
Two ©f them are very large which are used for irrigation purposes in 
the rabi season. But these tanks are very shallow and reoiain watex^ 
less after February. 
The area irrigated in the year of enquiry i s shown in 
f ig.73. In this year about 90 per cent of irrigatiid land belongs 
to rabi season. Only sugarcane was irrigated in the Kharif season. 
As i t i s clear from Table.XXXVIII^  that the total araount of rainfall 
in the IQiarif season (between June and October ) was 957.9 nn* and 
was distributed over a<^ ®G[Ua't® number of days. Therefore* grain and 
fodder crops were not irrigated. But surgarcane was irrigated three 
tiraes only in the hot weather months. 
As i t i s clear from fig.73 that a small area was irrigated 
in the rabi season while al l the crops of rabi require water due to 
the sandy nature of the soil (v^ich do not retain moisture for a long 
period). Cost of a well construction i s considerably high which the 
farmer can hardly afford due to low water-table and sandy layers of 
the so i l . A significant area can be put under cultivation with the 
help ©f irrigation i f the existing tanks of the village are improved. 
Based on writer's field work of the vil lage, the use of 
land in the village of Narainpur i s shown in fig.74. 
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N AR Al NPUR 
IRRIGATION 
1968-69 
METRES 
IRRIGATED IN RABI 
IRRIGATED IN KHARIF 
UNIRRI6ATED 
SETTLEMENT 
GROVE 
POND 
CART TRACK 
CEMETERY 
METALLED ROAD 
THRESHING GROUND 
WELL 
WASTE LAND 
FIG.73 
271 
Table XLII gives a summary of the proportions of the village 
lands of Narainpur devoted to various uses in the year 1968-69. 
Table XLII 
Total area of the village 80.955 hectares 
Use of Land 
Cultivated land 
Waste land 
Settlement 
Tank 
Cart Track 
Groves 
Threshing ground 
Cemetery 
I Area in 
hectare 
Percentage of to ta l area 
55.472 
14.446 
2.868 
3.188 
2.328 
1.309 
1.178 
0.172 
67.61 
18.78 
3.54 
3.94 
2.87 
1.61 
1.44 
0 .21 
Total 80.955 100.00 
I t will be seen from Table XLII that about 68 per cent of 
the to ta l area in the vil lage i s arable. About 19 per cent i s un-
productive which i s completely uncultivated due to the usar lands 
(sa l ini ty in the s o i l ) . About 27 per cent land of the to ta l area of 
the village i s not available for cul t ivat ion. 
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Land Utllir;.tiQn in the Kh;^ rif Season: 
The land util ization in the Kharif season of 1968 i s shown 
ia fig. 75. The area occupied by each crop in this season i s given 
in Table XLIII. 
Table XLIII 
Gross cultivated land ••••55»472 hectares 
Net cropped land in the Kharif season 35.259 hectares 
Crops 
Rice Broadcast 
Big Millet & 
Pigeon Pea 
Big Millet 
Snail Millet 
Maize 
Pulses (urd) 
pigeon Pea 
Qtka7:..QB&as 
Sugarcane 
Groundnuts 
Fodder 
Sunhemp 
fallow 
Total 
Area in 
hectare 
JD.454 
6.775 
3.179 
3.208 
1.004 
2.774 
0.174 
1.823 
3.731 
1.939 
0.198 
20.213 
55.472 
percent- i 
jage of ! 
Jgross ! 
Jculti-
{vated 
Jland 
18.84 
12.22 
5.73 
5.78 
1.81 
5.00 
0 .31 
3.29 
6.73 
3.49 
0.36 
36.44 
100.00 
PerciMt-; 
age of. 
Net cul-; 
tivated i 
land 
29.65 
19.22 
9.02 
9.09 
2.85 
7.87 
0.49 
5.17 
ID.58 
5.50 
0.56 
-
100.00 
Total per-
centage of 
gross cul-
tivated 
land 
49.69 
13.87 
36.44 
100.00 
Total per-
centage of 
net cultiva-
ted land 
78. i9 
21.81 
-
100.00 
2'M 
F I G . 7 5 
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I t i s clear from Table XLIII that a major portion of the 
cultivated land in the Kharif season i s covered by the grain crops. 
Broadcast r i ce occupies about 30 per cent of the net cultivated land 
of the iOiarif season* The presence of loamy soil and clayey loara in 
the lowlands and an average ra infal l of 975.5 mn. during the wet 
nonsoon months (Table XXXVIIZ) favour such a large proportion of the 
cultivated land to be devoted to r ice ; but the crop i s not well 
protected against deficiencies or prolonged breaks in the ra in fa l l . 
A considerable area has also been occupied by mil le ts and about 38 
per cent of the cropped land in the Kharif i s occupied by these crops. 
Pigeonpea i s cultivated both as a sole crop and mixed with mi l le t s . 
Pulses (urd) i s also cultivated on 8 per cent of the net cultivated 
land. Maize i s one of the staple d ie t s of the vil lage people but i t 
occupies a very insignificant place (about 3 per cent) among the 
Kharif crops. 
AoQong the non-grain crops groundnuts occupy about 11 per 
cent of the net Kharif cultivated land. I t i s to ta l ly a cash or 
commercial crop for the vi l lage people* w^ile sugarcane being a cash 
crop occupies an insignificant place due to the sandy nature of the 
so i l . But th i s type of soi l i s well-suited for the growing of ground-
nuts used for the feeding of the animals but some portion of i t i s 
used for rope making in the vi l lage i t s e l f , fodder crop consists of 
big millet and pulses (urd). This crop i s locally knovm as »chari» 
and i t occupies about 6 per cent of the net cultivated land. 
Due to the domination of medium quality lands and low 
productivity of the so i l , generally the cheapest means of retaining 
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the f e r t i l i t y of the soil i s to leave the land fallow* Therefore, 
37 per cent of the gross cultivated land of the vil lage was le f t 
fallow in the Kharif season in order to obtain better yield in the 
rabi season, 
LaiidUtillMtion in the Rabi Season; 
The use of land in the rabi season of 1968-69 i s shown in 
fig.76. The area occupied by each crop in th i s season i s given in 
Table XUV. 
Grain crops consist of mainly wheat* gram* barley and peas 
which occupy about 55 per cent of the to ta l percentage of the gross 
cultivated land. All the net cultivated land of the season i s devoted 
to grain crops. Wheat i s the major crop of the vil lage and occupies 
about 36 per cent of the net cultivated land as a sole crop but i t 
has also been cultivated mixed with barley and occupy about 14 per 
cent of the net cultivated area* Barley i s the second major crop 
of the vi l lage v^ich occupies about 15 per cent of the net cultivated 
land as a sole crop. I t i s also mixed witii gram and wheat, and 
occupies about 20 per cent and 14 per cent r e^ec t ive ly of the net 
cultivated area. The third i o ^ r t a n t crop i s gram v^ich occupies 13 
per cent as a sole crop and 20 per cent mixed with barley. Pea crop 
occupies a very insignificant place among the rabi crops as i t 
occupies only a l i t t l e more than 3 per cent of the net cultivated 
area. 
A considerably percentage of the to ta l cultivated land of 
the vil lage has been le f t fallow in the rabi season i . e . about 30 
per cent. These fallow lands consist of those crops virfiich are grown 
zn 
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in the Kharif season but after harvesting the crop, fields require 
i r r igaUon and f e r t i l i z e r to grow next crop in the rabi season. 
The lack of water and f e r t i l i z e r s resu l t s in a high percentage of 
fallow land in t h i s season, 
A comparison of Table XUII and XLIV shows that the net 
cropped area in the rabi season i s less than that of the Kharif season; 
t h i s i s because some of the Kharif crops l ike big mil le ts and pulses 
(Cajanus indicus) occupy the f ields long after the commencenient of 
the rabi seasonl so that the land i s not available for the rabi season. 
Continued Kharif crops l ike sugarcane and pigeonpea which occupy about 
16 per cent of the to ta l cultivated land i s also responsible for low 
acreage in the rabi season. 
Table XUV 
Gross cultivated land 55.472 hectare 
Met cropped land in the rabi season 30.3212 hecatre 
n 
Crops ' 
[.Area in 
[ 'hectare ; 
I Percent-
1 age of < 
i gross 
, c u l t i v a - ' 
; ted land 
1 Percent- : Total 
1 age of \ percent-
[ Net cropp-l age of 
! ed land { gross 
I 1 c u l t i v a -
L .IJLS£U.ail£L 
{Total per-
{centage 
}of Net 
•.cropped 
;land ( 
Qta^ toas • 
Wheat 
Gram Barley 
Wheat Barley 
Gram 
Peas 
Barley 
fallow 
Continual 
Kharif crops 
10.896 
5.828 
4.102 
3,871 
1.012 
4.613 
16.378 
8.772 
19.64 
10.51 
7.39 
6.98 
1.83 
8.31 
29.53 
15.81 
35.93 
19.22 
13.53 
12.77 
3.33 
15,22 
-
54.66 100.00 
29.53 
15.81 
TgtiT ,i?$i472 IflOtQQ jmioo, lQQtQ9 laQtog 
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Dftuble QTQDD^ d Land: 
The double cropped land in the v i l l age i s depicted in 
f ig .77 . "me total o f the area cropped tvdce in the year 1968-69 i s 
18 per cent o f the gross cultivated land. I t wi l l be seen from 
fig.77 and 72 that the area under double cropping i s restricted 
mainly by the quality o f land. The medium quality land (Bl) i s l e s s 
productive and without the application of suff ic ient manures and 
irr igat ion f a c i l i t i e s do not y ie ld two crops a year, while the 
(Bl l ) lands consist o f inferior sandy loam \«*iich do not retain enough 
moisture for a rabi crop. More or l e s s the double cropping i s 
restr icted due to the lack of irr igat ion f a c i l i t i e s direct ly and 
manuring f a c i l i t i e s indirect ly• 
Land Ufifi and Population! 
Table XLV shows the t o t a l s of various categories of land 
in the v i l lage and the per capita share of the v i l lagers in these 
1and s• « 
Table XLV 
Total population o f Narainpur...•»^IQ2 
(Area in hectare) 
jTotal 
area 
lof the 
ivil lage 
: Total 
« avai l -
able land 
for c u l t i -
vation 
:Uet cropp-
*ed land in 
Kharif 
Season 
TJet 
cropped 
land in 
the 
Rabi 
Season 
I * * * " 
Total :Dbuble 
c u l t i - icropp-
vated ied 
land Uand (both • 
of ! 
Kharif { 
80.953 55.472 35.259 30.322 65.581 10.109 
Land per 
head of 
pontilattoQ 
0.444 0.304 0.193 0.166 0.360 0.055 
2oU 
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I t i s clear firon Table XLV that per head share of 
cultivated land in the vi l lage i s 0.304 hectare, but in the Kharif 
and rabi season th i s figure i s reduced to 0.193 and 0.166 hectare 
respectively. In the Kharif^eason, the reduction in the per capita 
share of the cultivated land i s due to the practice of fallovdng, 
«^ile in the rabi season some arable land remains occupied by Kharif 
crops th rouc^ut the year such as sugarcane and pigeonpea. Owing 
to the less noisture retaining capacity of the soil in the village, 
Bost of the arable land i s l e f t fallow in the rabi season as adequate 
i r r iga t ion i s not available. Table XLV further shows that the per 
capita double cropped land i s 0.055 hectare* therefore, per capita 
gross cultivated land (which includes the totalsof the Kharif and 
rabi seasons) i s 0.360 hectare. Thus, the amount of cultivated land 
supporting one person in Narainpur i s 0*360 hectare. 
The significance of the pressure of population on land 
can be fully appreciated i f the occupations of the vi l lagers are 
considered. No lessthan l68 peiCsons (92 per cent of the to ta l 
population) belong to the primary rural gcoup and exclusively depend 
upon the land while 8 per cent of the population i s secondary rural 
and serves the primary rural population* 
Caloric Intake; 
The writer has endeavoured in Table XLV-A to show the 
yield per hectare of various crops grown in the vi l lage. On the 
basis of to ta l produce available for consumption, and the to ta l 
population dependent on th i s produce, fiDod Balance Sheet has been 
. . 2S2 
prepa red i n o r d e r to a s s e s s t h e n u t r i t i o n a l s tandard of t h e v i l l a g e 
p e o p l e . 
Table XLV-B shows t h a t about 85 per cen t of t he t o t a l 
c a l o r i e s a r e o b t a i n e d from foodgra ins and t h e remaining 15 p e r cent 
a r e found from sugarcane . Rabi i s t h e impor tan t a g r i c u l t u r a l season 
and about 67 pe r cent of t h e t o t a l c a l o r i e s a r e o b t a i n e d from r a b i 
c r o p s . Wheat a lone p rov ides about 25 p e r cent of t h e t o t a l c a l o r i e s 
a v a i l a b l e . Khari f c rops p rov ide about 33 pe r cen t of t he c a l o r i e s . 
R ice p r o v i d e s about 15 per cent of t h e t o t a l c a l o r i e s . 
TABLE XLV-A 
V i l l a g e Nara inpur (1968-69) 
Crops Yield p e r h e c t a r e 
(kilograotts) 
Rice b roadcas t 
(unhusked) 
Big m i l l e t & Pigeon Pea 
Big M i l l e t 
Small M i l l e t 
Maize 
P u l s e s (Urd) 
Pigeon pea 
Sugarcane (gur) 
Wheat 
Gram b a r l e y (Mixed) 
Wheat Barley 
Gram 
Peas 
Barley 
770.96760 
326.17860 
518.92050 
479 ,8469 
, 635.05985 
291.5839 
422.54955 
2295.6054 
8JD.5044 
535.0598 
874.7517 
669.6545 
983.4779 
874.7517 
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LAND UTIUZATICN IN CHAK KQOAR 
Lttcationt 
The village of Chak Kodar i s situated in 27°12» North 
latitude, and 81^15* East longitude, in the Fatehpur Tahsil of 
Barabanki d is tr ict . I t i s bounded by the villages of Banjaria in 
the north, Smuranga in the sQuOi and Shekhupur in the east and 
Dadanpur in the West (H.g.78). 
the village Chak Kbdar i s situated in an ill»dralned plain 
and aore than two-thirds of the village area i s covered by lands that 
remain water-logged during the wet-monsoon months. In the low lying 
area only rabi cropping i s possible. 3[n most of the years the 
northern part of this village had been l e f t uncultivated during 
years of heavy rains. The plain in w^ich the village i s situated 
i s covered with numerous patches of waste land infested with salt 
efflorescence. 
In the north-west of the village at a distance of about 
three kilometres, there i s a metalled road wdhdch connects the town 
Fatehpur and Bilehra* The village Chak Kodar i s directly joined 
by the cart track to this metalled road* Another unmetalled road 
joining the town of Fatehpur and Muhammadpur passes through the 
vi l lage. In both the towns markets are held twice a week* However, 
the village Chak Kodar has great fac i l i t i e s of the means of 
communication and easy access to the market centres* 
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No climatic data are recorded in the vi l lage. The data 
of rainfall recorded at the headquarters of Fatehpur Tahsil, about 
4 miles to the east of the vil lage, have therefore been given in 
Tables XLVI and XLVII.-"-
Table XLVI 
Kharif Season - 1968 (Fatehpur) 
1 
Rainfall in 
miliffietres 
Rainy days 
i n Kharif 1968 
Average Rainfall 
in miliAetres 
M 
1 June 
30.4 
3 
100.2 
0 
! July j 
i i 
210.2 
11 
301.2 
N T H 
• 
• 
August! Sept. 
t 
262.3 340.1 
12 14 
2D4.3 215.3 
s 
« 
• 
October 
t 
205.4 
6 
190.4 
Total 
1048.4 
46 
10005.3 
Table XLVII 
Rabi Season - 1968-69 (Fatehpur) 
• 
Rainfall in 
Rabi Season 1969 
Rainy days in 
Rabi 
Average Rainfall 
fjniliaietrefil 
M 0 N 
• • November | December; 
t t 
4,3 
2 
., 3.S., . 
3 .4 
1 
4 . 9 
T H S 
January? Feb. 
t 
12.4 10.3 
3 2 
AMQ ^ ,3 
JTotal 
• • 
•March 
1 . 
0 .3 30.7 
1 9 
. Q.,S..,22t2 
1. The rainfall data of Kharif and Rabi seasons (1968-.69) were 
obtained from the headquarters of Tahsil Fatehpur district 
Barabanki. 
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Land Clasfiification: 
The s o i l of the area in vMch the villagie i s situated i s 
mainly.clayey loam. The northern part of the v i l lage which occupies 
about tv«o-thiids o f the area i s badly affected by erosion and water-
flow, therefore, the so i l in t h i s area i s clayey loan to sandy loam. 
On the basis of f e r t i l i t y and productivity the v i l l age f i e lds have 
been c lass i f i ed in f i g .79 , Table XLVIII. 
Table XLVIII 
Total area of the v i l l age • •*• • • 30.373 hectare 
Classif icat ion o f Land j Area in hectare Percentage of the total ares 
Good quality land 'A* 5.649 18.60 
Mediua quality land 'Bi* 7.654 25.20 
Medium quality land •Bli» 13.8JO 45.46 
Poor quality land 'C* 1.215 4.00 
Land not available for 
cult ivat ion* 2.045 6.74 
Total 30.373 JOO.OO 
* Land not available for cult ivat ion includes the v i l lage settlement, 
road, cart tracks and canals . 
The so i l of the good quality iand i s clayey loaw. These 
lands yie ld two crops in a year or devoted to sugarcane. 
The so i l o f the medium quality *Bi« lands i s sandy clay 
and l e s s productive than «A*. The Bl lands are l e f t fallow in one 
season and cropped in the following season. 
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The poor quality lands consist o f those lands which on 
account of the poverty of the so i l and their high sa l in i ty l i e 
unuti l ized. 
P«t.>ntAal PTY^rfuctlnn Unit: 
The writer has endeavoured to work out the average yie ld 
of the various types of land, their re la t ive productivity ratings 
and the tota l number of Potential Production Units (P.P.Us.) . 
Table - XLIX 
Average yield per hectare of good farmland . . . 810 Kilograms 
Type of land 
I Area in : Average 
^ hectares | Produc-
{ tion per 
! hectare 
{ in Kgs. 
Produeti- : Number 
vity rat-
ing per 
hectare 
of 
P.P.Us. 
Good quality Land *A' 5.649 
7.654 
Medium quality Land 
»B1» 
Medium quality Land 
•Bl i ' 13.810 
Poor quality Land 
1.215 
1470 
740 
560 
1.81 
0.91 
0.69 
10.22 
6.97 
0.53 
Total 28.328 26.72 
I t wi l l be seen from table XLIX that good quality lands 
in the v i l lage cover only 6 hectares, which produces 132 per cent 
o f the production of good farmland. These are the best lands of 
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the vi l lage and, therefore, should entirely be devoted to agricultural 
purposes. On the other hand, the medium quality lands which cover 
together 21 hectares, produce only one crop and give only an average 
of 0.80 P.P.Us. as against one hectare. Thus the remedy for further 
increase in number of P.P.Us. l i e s in an over a l l improvement of 
medium quality lands. If proper care i s given to these lands and 
modern techniques of farming i s applied together with adequate 
manures and f e r t i l i z e r s , the number of P.P.Us. would considerably 
increase* 
l |rriqation: 
Before the inception of canal i r r iga t ion in the vil lage, 
wells and ponds were the two sources of i r r iga t ion in the vi l lage. 
The re la t ively high water table (eight to ten metre) and clayey soil 
favours the construction of cheap wells. There i s very l i t t l e 
i r r iga t ion in the vil lage as the northern portion, v^ich occupies 
more than two-third of the vi l lage , remains unirrigated due to water-
logging. A canal which i s run by tubewell touches the south-western 
corner of the vil lage and i r r i g a t e s the southern portion of the 
v i l lage . If ra infa l l during the wet monsoon months i s irregular or 
ceases early in September, i r r iga t ion i s provided to the r ice fields 
from ponds wherever they l i e close to the f ie lds . The area i rr igated 
in the Kharif and the rabi seasons for the year 1968-69. i s shown in 
fig.80. 
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The land use of the vil lage in 1968-69 i s shown in fig»8l, 
which i s based on the wr i te r ' s field vferk of the v i l lage . 
Table £ gives a summary of the proportions of the village 
lands devoted to various uses in 1968-69 (f ig.81). 
Table I 
Total Area of the Village 30.373 hectare 
Use of Land Percentage of the total Area 
Cult ivated 
Waste land 
Settlement 
Road 
Cart Track 
Canal 
land 27. U 4 
1.215 
0.267 
1.061 
0.656 
0.060 
89.27 
4.00 
0*88 
3.49 
2.16 
0.20 
Total 30.373 100.00 
I t i s clear from Table ^ that nine-tenths of the to ta l 
lands of thevillage consist of arable land; of the r^naining one-
tenth, about four-tenth i s waste land, and more than six-tenty i s 
devoted to non-agricultural uses. 
1. The base map showing the fields and their areas in acres was 
obtained from the Revenue Department of Fatehpur Tahsil. The 
vil lage was vis i ted by the writer in the Kharif season of 1969 
and the rabi season of 1969 and the use to which each field was 
being put was recorded on the base map. Rrom these data fig. 82 
af^cL-S^were prepared. ""^ 
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The use of land in the vil lage i s far from balanced and 
obviously needs impravenent. Ibr example, the land under groves i s 
very small and there i s no pasture land. The waste land i s used 
as a pasture land only for four or five months during the wet 
wonsoon months. During the wet monsoon months these lands are 
covered with occasional patches of grass while in the hot weather 
season they are covered with crusts of saline efflorescence. The 
u t i l i za t ion of these waste lands for grazing purposes neieds proper 
invest igation. 
The use of land in the Kharif season of 1968 i s shown in 
fig«82. The area occupied by each crop in th i s season i s shoMi in 
Table 32-
Table H 
Net cropped land i n the Kharif s eason , . . 
Crops 
graJin firgpa 
Rice 
Big Millet 
Small Millet 
QXh&: QXIODS 
Ibdder 
sunhemp 
?allQ.w 
Total 
Area in 
hectares 
2.150 
1.871 
1.903 
1.054 
0.656 
19.480 
27.114 
: Percent-
,\ age of 
', gross 
! cul t iva-
i ted land 
7.90 
6.88 
7.02 
3.84 
2.40 
71.96 
100,00 
jPercent-
iage of 
*,Net cropp-
\ed land 
1 
1 
28.19 
24.50 
24.95 
13.74 
8.62 
-
100.00 
•7.634 hectare 
Total per-
; centage of 
gross cul-
tivated 
land 
Total per-
centage of 
Net croppe 
land 
21.80 77.64 
6,24 22.36 
71.96 
100.00 100.00 
C H A K K O O A R 
L A N D U T I L I Z A T I O N 
KHABiF SEASON 
f96S 
\V/-
SETTLEMENT 
WASTE LAND 
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ElCART TRACK 
CANAL 
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__L_ 
2 00 
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M 
Ml 
500 
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I t i s clear from Table LI that r i c e , big and small mil lets 
occupy approximately the same acreage. None of these crops occupy 
large areas due to the practice of fallovdng. Tw-thirds of the 
vi l lage remained uncultivated due to waterlogging in the wet monsoon 
months. Every year these lands are used only in the rabi season when 
the water-logged area dries up. All the area cultivated in the Kharlf 
season i s u t i l ized in the rabi season. There is« however, l i t t l e 
scope for the extension of double cropped area in the vi l lage . The 
practice of fallowing in the vil lage i s not meant to recuperate the 
f e r t i l i t y of the so i l , but owing to waterlogging, the area r&nains 
uncultivated in the Kharif crops* 
Fodder occupies about fourteen percent of the net cropped 
land of the Kharif season. But even the area devoted to fodder crops 
i s not free from the danger of being inundated during heavy ra ins . 
The land devoted to fodder in the Kharif season i s devoted to vitieat 
and barley in the rabi season. 
There are two types of mi l le ts grown in the vi l lage. Big 
mil le t occupies one-fourth of the net cultivated area in the Kharif 
season. Snail mil le t also consti tute the same percentage of the area. 
Both these mi l le ts occupy approximately fifty per cent of the net 
cultivated land in the Kharif season. 
The land occupied by r ice consists of clay and clayey loan. 
The main concentration of th is crop i s towards the low lying area of 
the vi l lage . In the year of enquiry r i ce lands have not been 
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i rr igated. However, more than 28 per cent o f the Kharif cultivated 
land has been devoted to r i ce cul t ivat ion. 
Sunherap occupies the raajor portion of the net cultivated 
land in the kharif season, i . e . , approximately one-tenth of the 
area. This crop i s used for fibre as well as for green manuring. 
I,;>n4 u t i l i s a t i o n in thft RabiSeason; 
The use o f land in the raW. season of 1968-69 i s shown in 
f i g . 8 3 . The area occupied by each crop in th i s season i s shown in 
Table U I . 
Table LII 
Qro ss cultivated 1 and 27.114 hectares 
Net cropped land in the Rabi Season*..•25.195 hectares 
n 
Crops i 
Area in : Percent-: 
1 hectares} age of | 
1 1 gross 1 
! 1 c u l t i - 1 
1 i vated 1 
1 llAOd. 1 
Percent-: Total per-
age of { centage of, 
Net cro- \ gro ss cul-
pped 1 tivated 
land ; land 
; Total per-
i centage 
1 of Net 
[ cropped 
; land 
Barley 6.011 22.15 
Peas 2.106 7.75 
Wheat & Barley 6,853 25,13 
Wheat 3.280 12.27 
Gram 3.443 12.69 
Wheat & Gram 2.895 10.69 
QtherGcQps 
Oilseeds 0.607 2.24 
£aUsm 1.919 7.08 
23.85 
8.34 
27.22 
13.02 
13.69 
11.49 
2.39 
90.68 
2.24 
7,08 
97.61 
2.39 
Total 27.114 100.00 100.00 100.00 100.00 
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L A N D U T I LI Z A T I O N 
29 
RABI S E A S O N 
1966-69 
M SETTLEMENT 
jv^ WASTE LAND 
^METALLED ROAD 
sss CART TRACK 
= CANAL 
0 
i_ 
100 
_l 
2.A0 
Mfr«£S 
V4 
B 
WHEAT 
BARLEY 
PEAS 
GRAM 
OILSEED 
CONTINUAL KHARI< 
CROPS 
F/G 83 
300 
I t vdll be seen from Table LII that barley and wheat-
barley mixed occupy about f if ty per cent of the net cropped land 
of the rabi season. Gram also occupies a significant position while 
peas, wheat and o i l seeds (mustard) occupy a small percentage. 
Figure 83, reveals that the area occupied by peas i s mainly clayey 
and clayey loam while the area under gram and oilseed i s confined 
to r ice f ields of the kharif season which are the good quality 
lands (A). Barley and gram are produced on medium quality (Bii) 
1 and. 
Dnuble Cropped Land: 
The to ta l area occupied twice in the year was 21*00 
per cent of the gross cultivated area* The double cropped land i s 
shown in fig.84. The extent of double cropping i s limited by the 
good quality land* I t will be seen from fig«79 that only the 
southern portion of the vi l lage comes under good quality land (A). 
The medium quality lands owing to l ighter soi l and l i a b i l i t y to high 
erosion cannot be cultivated twice in the year and are therefore 
le f t fallow in the kharif season. Dbuble cropping can be extended 
on these lands with the help of proper drainage and manures. 
Land use and populat ion: 
Table LIII shows the to t a l s of various categories of lands 
in thevillage and the per capita share of the vi l lagers in these 
lands* 
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Table LIII 
Total Population of Chak Kodar, 
(Area in Hectares) 
.62 
• 
! Total Area 
{ of the 
{ vi l lage 
« 
• 
j ibtal 
Javail- ' 
{able jland for 
,'cultiva-
ition 
• 
Net j Net 
cropped j cropped 
1 land in{ land In , 
\ the 1 the 
1 Khaxif \ Rabi 
: Reason { Season 
4 
Total i 
cul t iva-; 
1 ted land' 
! (both of 
1 Kharif & 
1 Rabi) 
Double 
cropped 
1 land 
30.373 27.114 7.634 25.195 32,829 5.715 
Land per head 
of population 0.489 0.437 0.123 0.406 0.529 0.092 
Table LIII shows that the per capita cultivated land available 
in the vil lage i s 0.437 hectares* but in the Kharif and rabi seasons the 
per capita cultivated land i s reduced to 0.123 and 0.406 hectares respec-
t ively, ^ e reduction in the per head cultivated land in the Kharif season 
i s due to the waterlogging in the two-third of the northern portion of the 
village whereas there i s no continual kharif crop in the vi l lave . 
Table LIII further shows that the per capita double cropped land 
i s 0.092 hectare and thus the per capita gross cultivated land i s 0.529 
hectare. In other words* the amount of land supporting one person in Chak 
Kodar i s 0.529 hectare. The writer during his v i s i t to the vil lage found 
that the living standard of the people in Chak Kodar i s not satisfactory 
while the per head acreafe i s ra ther high. Owing to the low production 
in the vi l lage, the standard of l iving i s low. 
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The significance of the pressure of population on land 
can be appreciated when the occupation of the people i s considered. 
No l e s s than 54 persons or about 87 per cent o f the tota l population 
i s primarily rural and the people are exclusively dependent upon 
land while 13 per cent cons is ts of the secondary rural population 
whidx serves the primary rural population and indirect ly depends 
on the land. 
Caloric Intake; 
The wr i t e r has endeavoured to show in Table LIII-A 
the yield per hectare of var ious crops grown in the v i l l a g e . 
Table LIII-B shows per head per day supply of various 
ed ib le and ca lo r i e s derived from them. In t h i s v i l l age t o t a l 
amount of ca lo r i e s ava i lab le are obtained from the foodgrains. 
Table LIII-B further shows that about 15 per cent and about 85 
per cent of the t o t a l c a l o r i e s are obtained from the kharif and 
rab i crops respec t ive ly . 
TABLE LIII-A 
Crops 
R ice b roadcas t 
(unhus 
Big M i l l e t 
Small M i l l e t 
Barley 
Peas 
Wheat 
Wheat & Barley 
Gram 
vju^^-t. 0 n 
ked) 
^juvjia<jb \ J , 7 ' - ' * - ' " ^ - ^ 7 / 
« 
; Yield per h e c t a r e 
\ (k i lograms) 
531 
326 
383 
786 
828 
974 
534 
578 
* _ - » 
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Chapter-IX 
LAND 13TIU2ATION IH LILAUTI 
Lacation: 
The vi l lage of Lilauti l i e s iA Kheri Tahsil of Kheri 
d i s t r i c t . I t i s situated in a8%» North la t i tude , and 80^48* East 
longitude in a well drained f e r t i l e plain (f ig .92) . The Janal river 
forms the eastern boundary. The western boundary i s formed by the 
Kandhuba r iver while the southern part of the vi l lage i s delimited 
by the confluence of these two r ivers . These r ivers are seasonal 
but in the period of heavy ra infa l l i t overflows and affects the 
Kharif crops adversely. The vi l lage i s bounded by the villages of 
Mahewa in the south, Sauda in the east, Pipra vil lage in the North 
and Balhwapur in the east . In the years of heavy ra infal l the 
eastern, southern and western parts of the vi l lage become water-
logged and makes communication very di f f icul ty . 
Lilauti i s characterised by a lack of the means of commu-
nication due to these seasonal r ive r s , though both these unmetalled 
and metalled roads are easily accessible at the distance of two 
kilometres. A metalled road passes from north to south joining the 
tovwci of Kheri. The vil lage i s also joined with the help of a cart 
track to an unmetalled road at a distance of abcHJt one kilometre in 
the south of the v i l lage . In the rainy season the «^ole area where 
the vil lage i s located becomes waterlogged, therefore, communication 
becomes very d i f f i cu l t . The vi l lage Burhnapur, where market i s held 
on every Sunday i s at a distance of about three kilimetres from the 
vi l lage, while Kheri town i s at a distance of 12 milimetres to the 
south-west of the srillaae. 
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No climatic data are recorded in the v i l l a g e . The data @f 
ra infa l l recorded at Kheri, which i s situated at a distance of about 
12 kilometres to the south west o f the v i l lage , have, therefore, been 
given in Table LIV and LV and may be taken as c lose approximations 
for the v i l l a g e . 
Table LIV 
Kharif Season 1968 (Kheri) 
M N H 
June (July [August fSeptembert October 
i Total 
Rainfall in the 
Kharif Season 
1968 
Rainy days 
in Kharif 
Average Rain-
fall in 
41.2 370.5 129.8 
14 11 
130.5 340.2 324.1 
392.1 
8 
302.5 
206.1 
4 
240.5 
1039.7 
41 
1208.5 
Table LV 
Rabi Season 1968.69 (Kheri) 
M O N T H S I Total 
Rainfall in the 
Rabi Season 1969 6.5 
iJune :Julv -.August tSeatfimbftr tOctobAy! 
4.3 11.5 4,3 0.8 27.4 
Rainy days in 
Rabi Season 
1968-69 
Average Rain-
f a l l in mm. 
2 3 4 3 
6.5 10.1 9.8 8.6 
1 
2.0 
13 
42.3 
1. The ra infa l l data for the Kharif and Rabi seasons of 1968-69 
were obtained from Tahsil headquarters of Kheri. 
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The soil of the area in which the vi l lage i s situated i s 
f e r t i l e clayey loam. On the basis of f e r t i l i t y and productivity the 
vil lage fields have been classified and mapped in f ig . 93. 
The soi l of the good quality land i s loamy. About fifty 
per cent of the to ta l cultivated land i s good quality (A) land. 
Usually* two grain crops and a crop of fodder or oilseeds i s obtained 
in a year from the land but these lands are preferably devoted to 
sugarcane (the only predominant cash crop of the village) which gives 
higher returns to the cult ivators in comparison to grain and fodder 
crops. 
The soil of (61) medium quality land i s clayey loamy, and 
comprises about t h i r ty five per cent of the to ta l cultivated land of 
the village) which i s l e f t fallow ei ther in the Kharif or the rabi 
l e f t fallow and 
season. This liype of land in the rabi season isy(ldevoted to r i ce in 
the Kharif season. Th^ in the following rabi season these lands 
are used for wheat, barley and gram. The land of medium quality (Bll) 
occupy the area of fifteen per cent of the cultivated land of the 
vi l lage . The soil of th i s land i s clayey loam but on the basis of 
f e r t i l i t y and types of crops grown i t i s less productive than the *B1* 
land. I t is also l e f t fallow and in the second season i t i s used 
only for crops l ike mustard and maize. The yield on the 'Bl* lands i s 
re la t ively low as compared to other types of land. 
The poor quality lands (C) consist of those lands which ^ie 
unutil ized. As these lands are ei ther Kans infested and waterlogged 
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they are unuti l ized. However, some of the lands have been reclaimed 
for agricultural purposes. R>r instance the land lying towards the 
north of the dwelling s i t e was a Kans infested land some f ive years 
ago, but at present th i s i s being ut i l i zed for the cultivaUon of 
nustard in the rabi season. 
Table LVI shows the area and percentage of different classes 
o f land while their distribution i s shown in f i g , 9 3 . 
Table LVI 
Total Area of the Village 58.224 hectares 
Class i f icat ion of Land Area in | Percentage of the 
hectares ! total area 
Good quality land (A) 15.697 27.03 
Medium quality land (Bl) 11.137 - 19.15 
Medium quality land (Bll) 4.989 8.53 
Poor quality land (C) 23.745 40.77 
Landnot available for 
cul t ivaUon* 2.656 4.52 
Total 58.224 JDO.OO 
Table LVI shows that 27 per cent of the total area of 
the v i l l age i s covered by the good quality land, and about 19 per 
cent by the medium quality (Bi) land and about 9 per cent by the 
• Land not available for cult ivation includes settlement, groves, 
pond, road, irr igat ion channels and seasonal r ivers . 
312 
*BU» quality land. The poor quality (C) land which constitutes 
40 per cent of the total area of the village i s of great significance. 
In the year of enquiry the land classified as poor quality (C) land 
was either covered with Kans grass or waterlogged. The area affected 
^Y Kan& can easily be reclaimed by the use of heavy tractors. As 
soon as the land i s cleared off, i t should be ploughed in time. 
Field should be laade to prevent soil erosion and also loss of 
moisture. The bunds will help in holding monsoon water and suppress 
the growth of Kans. 
On the basis of the average yield of crops in the village, 
an attempt has been made to ascertain the total number of P.P.Us. 
in different types of land. Table LVII gives the productivity 
rating as well as the number of P.P«Us. in the different types of 
village land. 
Table-LVII 
Average yield per hectare of good farmland...850 Kilograms 
Type of land 
Good quality 
Land M* 
Medium quality 
Land «Bi« 
Medium quality 
Land 'Bil* 
Poor quality 
Land C^» 
Total 
Area in 
hectares 
15.697 
11.137 
4.989 
23.745 
55.568 
; Average j 
J Production i 
; per hectare i 
! in Kas. i 
13J0 
820 
680 
-
^ 
Productivity s 
rating per j 
hectare j 
1.54 
0.97 
0.80 
9 
I ^ b e r of 
P*P,Us. 
24.17 
10.80 
3.99 
-
38.96 
31 o 
I t will be seen from Table LVII that 56 hectares of 
vi l lage land are equal to 39 P.P.Us. The reduction in total number 
of P.P.Us. in th i s vil lage i s due to the practice of leaving a 
considerable area unuti l ized. The productivity of the medium 
quality lands Bl and Bli are also 96 and 80 per cent respectively 
of the average farmland of the v i l lage . I t seems possible, therefore, 
that the number of P.P.Us. may considerably be increased i f attention 
i s paid towards the reclamation of the waste land, and proper care 
i s given to the medium quality lands. All th i s i s possible only vdth 
the provision of adequate i r r iga t ion f a c i l i t i e s , manures and appli-
cation of improved methods of farming. 
Tube wells consti tute the main source of i r r iga t ion . The 
vil lage has only two tube wells located in the northern part of the 
v i l lage . There i s only one well. 90 per cent of the i r r iga t ion i s 
done by these tube wells. 
The crops and the area i r r igated in the >dllage varies from 
year to year. There are several factors (viz. to ta l amount of rain-
fa l l , i t s dis t r ibut ion, cost of i r r iga t ion and water requirements of 
crops under different physical conditions) which determine the amount 
of area to be i r r iga ted . The area i r r igated in the year 1968-69 i s 
shown in fig.94. About 85 per cent of the area i s i r r igated in the 
rabi season, while in Kharif season only sugarcane was i r r iga ted . 
Among the rabi crops vitieat was the chief crop to be i r r iga ted . 
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Table LIV and LV show t h a t t o t a l amount of r a i n f a l l in 
the Kharif season (between June and October) was 1D39.7 centimetre 
and was d i s t r i b u t e d over a number of days. Therefore, grain and 
fodder crops were not i r r i g a t e d * But sugarcan* was i r r i g a t e d three 
times in the hot weather months* 
The use of land in the v i l l a g e of L i l au t i i s shown in 
f ig .95 to 97 which are based on the w r i t e r ' s f ie ld work of the v i l l age . 
Table LVIII gives a summary of the proport ions of the 
v i l l a g e lands of L i l au t i devoted to various uses in 1968-69. 
. Table LVIII 
Total area of the v i l l a g e 58.224 hec tares 
J : Percentage of 
Use of land t Area i n hec ta res { the t o t a l area 
- * -
Cult ivated land 31.822 54.66 
Waste land 23.745 40.77 
Settlement 0.729 1.26 
Seasonal Oiannel 1.823 3.14 
Cart Track 0.ID5 0.17 
Total ' 58.224 100.00 
I t wi i l be seen from Table LVIII tha t about 55 per cent of 
the t o t a l area in the » i l l a g e i s a r ab l e . About 40 per cent i s 
unproductive and about 5 per cent i s not ava i lab le for cu l t i va t i on . 
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Though the land of the v i l l a g e has been newly reclaimed 
and cu l t iva ted and the number of owners in the v i l l a g e i s also 
l imi ted , the re i s no problem of fragmentation and sub-division of 
land hold ings . However, the f i e ld s of good qua l i ty land are a l i t t l e 
; smaller than the medium qua l i t y lands* 
Land U t i l i s a t i o n in thft Kh;irif Season 
The land u t i l i z a t i o n i n the Kharif season of 1969 i s 
shown i n f i g . 9 6 . The area occupied by each crop in t h i s season i s 
given in Table LIX. 
Table LIX 
Gross cu l t iva ted land 31.822 hec ta res 
Net cropped land in the Kharif Season 18.906 hec tares 
Crops 
:J Area in j Percent-
I hec t a r e s i age of 
J gross 
: cu l t i va -
i ted land 
Percent- jTotal per- :Total per-
age of jcentage jcentage 
Net cul - |of gross 6f net 
t i va ted ;cu l t iva- {cultivated 
la"d ited land fland,. 
SLOXP ,Qmo& 
Maize 
Rice 
Bulrush M i l l e t 
Qther CrQps 
Pigeonpea 
Sugarcane 
Fodder 
Groundnuts 
Oi l seeds (T i l ) 
Fallow 
3.038 
1.348 
0 .405 
0 .244 
4.050 
3.640 
3 .233 
2.948 
12.916 
9 . 5 4 
4 .24 
1.27 
0 .76 
12 .73 
11.45 
10.16 
9.27 
40.58 
16.07 
7 . 1 4 
2 .14 
1.28 
21 .43 
19.26 
17.09 
15.59 
^ 
15.05 
44.37 
40.58 
25.35 
74.65 
Total 31.822 100.00 100.00 100.00 100 .OO 
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I t wil l be seen from Table LIX that only 25 per cent of the 
net cropped land i s under grain crops in the Kharif season, while 75 
per cent i s devoted to sugarcane, fodder, oilseeds and groundnuts. 
Mlaize, r ice and bulrush-millets are the only grain crops grown in the 
Kharif season. 
Sugarcane and groundnuts are the main cash crops of the 
vil lage which occupy about 22 and 1? per cent of the net cultivated 
land of the Kharif season respectively. The writer during the course 
of his field work obtained information regarding the supply of manures 
and f e r t i l i z e r s and found that the ent ire amount of manures and 
available f e r t i l i z e r s were given mainly to sugarcane. In order to 
obtain a good crop of sugarcane, manure containing about 100 to 120 
l b . of nitrogen per acre i s required. The most suitable combinations 
of nitrogenous manures for sugarcane, in 'the absence of green manures 
are : castor-cake; castor-cake plus ammonium-sulphate; farmyard manure 
plus anmionium-sulphate; and faxniyard manure alone* In these combi-
nations castor-cake i s superior to res t of manures and f e r t i l i z e r s . 
Fodder i s another important crop cultivated in Li laut i . 
I t occupies about 20 per cent of the net cropped land. Millets are 
grown for fodder and are generally sown with the onset of monsoon, 
1. Sethi, R.L,, Pramanik, B.N. and Aziz Dulla Khan: Improved 
Method of Canft cult ivation in the Unitpd Provinr^o^; iQ-^7 (Allahabad, 1937), pp.31-32. 
2. The fodder crop consists of mil le ts mixed with moong (phaseolus-
mango) and moth (pheaseolus aconitifolius) and urd. These 
pulses belong to the early maturing variety. 
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Pigeonpea i s cultivated in a very small area in the 
vi l lage and are imported from the neighbouring towns. 
Groundnuts and oilseeds (Til) are also the <:ash crops 
in the v i l lage . About one-sixth of the net crop land i s devoted 
to groundnut and one-seventh to oilseeds (T i l ) . Groundnuts are 
sown in the month of June and harvested in early November. Ground-
huts l ike other leguminous crops manufacture the i r oi«n nitrogen by 
means of the bacterias on the i r roots* The cult ivator , therefore> 
unconsciously maintains the f e r t i l i t y of the soil by cultivating 
leguminous crops. The ent i re outputs of the groundnuts i s sold 
in the market of Kheri town v^ich l i e s at a distance of 12 kilometres 
from the v i l lage . 
Land Ut i l i ration in the Rabi S«>asQnt 
The use of land in the rabi season of 1968-69 i s shovn in 
fig.97. The area occupied by each crop in th i s season i s given in 
Table LX. 
Wheat and gram are the major crops in the rabi season 
and are sown either as a sole crop or as mixed crop. Vtheat as 
a sole crop occupies more than 70 per cent of the net cropped land, 
while wAieat mixed with gram occupies only about 3 per cent of the 
net cropped land* Gram as a sole crop occupies about 2 per cent 
of the uncropped area. Barley i s the second important grain crop 
of the vi l lage vMch occupies more than ID per cent of the net 
cultivated land of the rabi season. Only 2 pi r cent of the net 
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Table LX 
Gross cultivated l a n d . . . 31.822 hectare 
Net cropped laftd In the Rabi Season 23.477 hecatre 
Crops 
: Area 
in 
hectare {gross 
Jculti-{vated 
'land 
•mmmmmimi 
rPercent-, jPercent-
jage of jage of jnet {cropped 
;land 
: Total 
jpercent-|age of 
igross 
jcu lU-
{vated 
Total 
percent-
age of 
net 
cult iva-
ted land 
tHMMI* 
Grain props 
Vlheat 
Gran 
Wheat Gram 
Barley 
Lent i l 
Other Crops 
Mustard o i l 
Potato 
Fallow 
Continual 
Kharif 
Crops 
16.625 
0 . 3 8 4 
0.608 
2.386 
0 . 2 3 4 
2,835 
0 .405 
4,050 
4.293 
52.20 
1.23 
1.91 
7 ,50 
0 .79 
8 .90 
1.27 
12,70 
13.50 
70 .35 
1 .64 
2.59 
io.ao 
1.19 
12.30 
1.73 
-
-
6 3 . 6 3 
' 
10.17 
12.70 
13.50 
85.97 
14.30 
-
-
Total 31.822 100.00 100.00 100.00 100.00 
cropped land i s devoted to l e n t i l which constituted as the chief 
source o f pulses . About 13 per cent of the land has been l e f t fallow 
which wi l l be devoted to sugarcane in the months of March and April. 
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Mustard oilseeds are also sown as a sole crop vrfiich occupies a 
major portion of net rabi cropped land, i . e . , 12 per cent. There 
i s a saall area devoted to vegetables and potatoes for home consim-
ption though i t may well serve as a source of cash crop to the 
cultivators* 
The waste lands may well be converted into grazing ground 
by planting nutr i t ious grasses (Urd (Phaseder radiatus)ffiay be 
t r ied with m i l l e t s ) . Urd being leguoiinous crop will enrich the 
f e r t i l i t y of the soil and provide the cult ivator with pulses. 
Similarly groundnuts which are soivn as a sole crop can be cultivated 
with arhar and may yield similar advantages to th9(:ultivator. 
Double Cropped Land: 
The double cropped land in the vi l lage i s mapped in fig.98. 
The to ta l area cropped twice in 1968-69 was 33 per cent of the gross 
gyltivated land. The low percentage of the double cropped land i s 
^ue to the fact that 4i per cent of the land was l e f t fallow in the 
Kharif season and about 14 per cent in the rabi season. Owing to the 
practice of fallowing the per head double cropped land in the village 
i s very meagre. 
Table LXl shows the to t a l s of various categories of lands 
in the vil lage and the per capita share of the vi l lagers in these 
lands. 
I t will be seen from Table LXI that the per capita gross 
cultivated land i s 0.331 hectare, but in the Kharif and rabi seasons 
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t h i s figure i s reduced to 0.196 hectares and 0.244 hectares 
respect ively . In the Kharif the reduction in the per capita land 
i s due to the practice o f fallowing. In the rabi season, however, 
the per head share i s re la t ive ly high, owing to the low acreage 
occupied by the continual kharif crops and the ava i labi l i ty of 
irr igat ion f a c i l i t i e s . 
Table LXl further shows that the per capita double cropped 
land i s 0.110 hecatre, thus the per capita total cultivated land 
(which includes the t o t a l s of the kharif and rabi seasons) i s 0.441 
hectare. Therefore, the amount of cultivated land supporting one 
person in Lilauti i s 0.441 hectare. 
The significance of the pressure of population on land can 
be ful ly appreciated i f the occupation of the v i l lagers i s considered, 
86 persons (about 89 per cent) of the total population are primary 
rural and are exclusively dependent upon land vMle about 10 per cent 
consist of secondary rural, population wfcich depends upon the primary 
rural population through ancillary services* 
Table LXI 
Total population of the village 96 
(Area in hectares) 
T b O JHet 
avai l - (cropped 
NiT":— 
cropp-
ed 
iland in 
the Rabi 
Season 
Total 
c u l t i -
vated 
land 
(both 
Kharif^ 
Double 
Cropped 
land 
Total 
Area 
of the 
v i l lage 
able 
land for 
cult iva-
tion 
land in 
Kharif 
Season 
Xand per head 
of population 
58.224 31.822 18.906 23.477 42.383 
0.606 0.331 0.196 0,244 0.441 
10.561 
0.110 
3£6 
Caloric Int9,ke: 
On the bas i s of personal queries with the v i l l a g e people 
belonging to various groups of population, the y i e ld per hectare 
of var ious crops of the v i l l a g e has been ascertained and i s given 
in Table LXI-A. 
Table LXI-B has been prepared to show the per head 
consumption of c a l o r i e s in the v i l l a g e . I t wi l l be seen from Table 
LXI-B tha t about 70 per cent of the t o t a l ca lo r i e s are obtained from 
the foodgrains and the r ^ a i n i n g i s achieved from sugarcane (gur) 
and po ta toes . About 90 per cent of the t o t a l ca lo r i e s are obtained 
from the rabi crops and the r e s t i s received from kharif crops. 
Sugar and potatoes provide about 30 per cent of the t o t a l c a l o r i e s . 
Wheat i s the major crop of the rabi season and provides about hal f 
of the t o t a l c a lo r i e s supplied to the v i l l a g e people. 
TABLE LXI-A 
Crops 
Maize 
P u l s e s (pigeon pea) 
Rice t r a n s p l a n t e d 
(unhusked) 
Bulrush M i l l e t 
Sugarcane (gur) 
Wheat 
Gram 
Wheat and gram 
Barley 
Po ta to 
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(k i lograms) 
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LAND UTILIZATION IN BAKHSHUPUR 
The v i l lage of Bakhshupur i s situated in 26°55' North, 
aad 81^35* East longitude, in Ramsanehighat Tahsil of Barabanki 
d i s t r i c t (ELg.92). I t i s bounded by the v i l lage of Kachanpur in 
the north, Minnagar in the west, Jatha in the south and Chakambarpur 
in the east* 
Bakhshupur i s located in an i l l~drained plain where numerous 
small seasonal lakes e x i s t . These lowlands in the wet monsoon months 
make the v i l lage inaccess ible . Even fabi cult ivation becomes la te 
and t i l l a g e operation i s done only two or three times for the rabi 
crops* ^ s t of the lakes dry up in the hot weather season while in 
the wet monsoon months they join either by overflowing or by inundating 
season channels, thus making communication very d i f f icu l t* I t wi l l be 
seen from f ig .92 , that the v i l lage i s not served by any of the existing 
means of communication* There are two cart tracks which pass along 
the eastern and western boundary of the v i l l age . There i s also a 
metalled road at a distance of one kilometre to the west of the v i l lage . 
As a resul t of bad drainage, there occur patches of waste land infested 
with sa l t efflorescence in various parts of the plain. 
There i s a market town at a distance o f three kilometres 
from theVillage known as Daryabad w*iere markets are held twice a 
week* 
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LOCATION OF THE VILLAGE 
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No cl imat ic data are recorded in the v i l l a g e . The data of 
f a i n f a l l recorded at the headquarters of Tahsil Ramsanehighat have 
been given in Tables LXII and LXIII.^ 
Table LXII 
Kharif Season 1968 (Ramsanehighat) 
M O N T H S 
June 'July jAugust :September; October 
Total 
Rainfa l l i n cm. 
i n the Kharif 
Season 
Rainy days in 
Kharif 1968 
30,4 310.2 255.4 180.3 
12 10 
Average Rainfall 
in centimetre 105.4 290.5 315.4 
190.5 
7 
240.1 
936.8 
6 39 
180.4 970.5 
Table LXIII 
Rabi Season 1968-69 (Ramsanehighat) 
JM 
t 
0 N. T H S 
J November i December:January :February jMarch 
Rainfa l l i n 
cm. in the Rabi 
Season 1969 
Rainy days in 
Rabi 1969 
6.4 
2 
Rainfall(Average) 
in m.metres 3.5 
4.3 
2 
4.8 
2.4 
1 
7.5 
0.8 
1 
6.2 
0 .3 
1 
Total 
14.2 
7 
0 .5 30.2 
1 . The r a i n f a l l data of Kharif and rab i seasons (1968-69) were 
obtained from headquartcJrs of Tahsil Ramsanehighat. 
The so i l of the area in vihich the v i l l a g e i s s i tua ted i s 
mainly clayey loaan f i g . 4 3 . On the bas i s of f e r t i l i t y and producti-
v i t y the v i l l a g e f i e l d s have been c l a s s i f i e d and mapped in f i g .93 . 
The so i l of the good qua l i ty land i s clayey laom. These 
lands e i t he r y ie ld two crops a year or are devoted to sugarcane* 
Table LXIV 
Class i f i ca t ion of land 
Good qua l i ty I jnd 'A* 
Medium qual i ty land 'Bi* 
Medium qua l i ty land *B11* 
Poor qua l i ty land •€» 
Land not ava i l ab le 
for c u l t i v a t i o n . ! 
Total 
• Area in 
\ hec ta res 
35.887 
13.324 
7.371 
1.012 
5.584 
63.178 
• 
{Percentage of the t o t a l area 
1 
56.80 
21.09 
11.67 
1.60 
8.84 
IDO.OO 
The so i l of the medium qual i ty land i s sandy clay and i s 
l e s s productive than the good qua l i ty land. These lands are l e f t 
fallow in the Kharif and cropped in the following season or they are 
devoted to pulses (pigeonpea) vrfiich are sometimes mixed with m i l l e t . 
The poor qua l i t y lands cons i s t of those lands which, on 
account of the i n f e r t i l i t y of the so i l and a high s a l t content l i e 
unu t i l i z ed . 
1 . Land not ava i lab le for cu l t i va t ion includes in t h i s v i l l age 
s e t t l e a e n t , tanks, threshing ground and manure p i t s . 
33; 
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pn tpn t i a l Production Unit; 
Table LxV shows the average y ie ld of the various land 
types , t h e i r r e l a t i v e product iv i ty r a t i ngs and the t o t a l number of 
P.P.Us. 
Table LXV 
Average yield per hectare of good farmland...890 kilograms 
Type of land 
; Area i n 
: hec ta res 
Average : Product iv i ty 
product-
ion per 
hectare 
in Kgs. 
r a t ing per 
hec ta re 
Number of 
P.P.Us. 
Good q u a l i t y 
Land »A* 
Medium q u a l i t y 
Land »Bl» 
Medium q u a l i t y 
Land 'Bl i* 
Poor qua l i ty 
Land 'C* 
35.887 
13.324 
7 .371 
1.012 
1450 
890 
680 
1.63 
1.00 
0 .79 
58.49 
13.32 
5 .82 
Total 57.594 77.63 
Table LXV i n d i c a t e s t h a t 58 hec ta res of the v i l l age land 
a re equal to 78 P.P.Us. The l a rge number of P.P.Us. are the r e s u l t 
of the high f e r t i l i t y of the good qua l i ty land as well as of medium 
qua l i t y land »Bl ' . I t wi l l be seen tha t the per hec ta re production 
of the good qua l i ty land i s 1450 kilograms which i s 163 per cent of 
the average y i e l d . S imi lar ly , the production of the meditoi qual i ty 
land land Bl and Bii together i s 92 per cent of ihe average. However, 
with the help of b e t t e r seeds and appl icat ionof manures and f e r t i l i z e r s 
the product iv i ty of the medium qua l i ty land may be ra i sed to the level 
of good qua l i ty land which wi l l considerably add to the present 
number of P.P.Us. i n the vi l lage. 
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I r r i g a t i o n in the v i l l a g e i s car r ied on both by wells and 
ponds, but the former c o n s t i t u t e s the main source of i r r i g a t i o n . 
The lands i r r i g a t e d in the SfaflSif a"*^  t a b l seasons are shovm in 
f i g . 9 4 . The area lying to the west of the ' se t t l ement i s exclusively 
dependent upon wells while the eastern p a r t depends upon wells as 
well as on ponds. Wells a re located on the good qua l i ty lands . Only 
a few wel ls are found on the laediua qua l i ty l ands . I r r i g a t i o n from 
the wells i s carr ied on by the pur method. The area i r r i g a t e d in the 
year 1968-69 i s shown in f i g . 94 . 
I t wi l l be seen from Table LXII t ha t the t o t a l r a i n f a l l in 
the Kharif season was over 936.8 m.m. and in each months i t was spread 
over suf f ic ien t number of days. None of the kharif crops, except 
sugarcane, was i r r i g a t e d . Some f i e l d s of r i c e were l i g h t l y i r r i g a t e d . 
Table LXI shows tha t t h e r i was no r a i n f a l l i n the months of 
November and Dec^nber. The rabi crops were i r r i g a t e d but f i e ld s with 
high yie ld ing v a r i e t i e s of wheat were i r r i g a t e d more than once in the 
rabd season. I r r i g a t i o n from wells i s car r ied on by p a i while the 
swing basket system i s used i n the case of ponds. The water t ab le in 
the v i l l a g e i s only about ID metres from the surface and so i l i s not 
s t i f f which renders the construction of wel ls cheap. 
The land use of thev i l l age in 1968-69 i s shown in f igs.95 to 
97 which are based on the w r i t e r ' s f i e l d wark of the v i l l a g e . * 
1. The base map showing the f i e ld s and t h e i r areas in acres was obtain 
from the headquarters of Tahsil Harasanehighat. The v i l l age was 
v i s i t ed by the wr i t e r in the Kharif season of 1969 and the rabi 
season of 1970 and the use to which each f ie ld was being put was 
recorded on the base map. From these dates f i a s . 93 to 95 
were prepared. 
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Table LXVI gives the summary pf the proportions of the village lands 
devoted to various uses in 1968-69 fig.^^S^. i t vdll be seen from 
table LXVI that about 85 per cent of the land i s cultivated, nearly 
13 per cent i s under non-agricultural uses, while a l i t t l e less than 
2 per cent i s not u t i l ized because of the presence of a high proportion 
of various s a l t s . 
A comparison of f igs . 93 and 95 shows a close relationship 
between the quality of land and the size of f ie lds . The fields of 
good quality lands are generally small while the f ields of the medium 
quality lands in the north of the vil lage are comparatively large. 
Though the use of land in the vi l lage needs improvement. 
The land under groves i s about 5*5 per cent of the to ta l area of the 
vil lage but at present, i t i s only the dry and dead trees in the 
groves which supply fuel to the v i l lagers . The renaining trees 
consist of Mahua (Bassia Latifolia) and aaHaa. but mangoes frui ts 
are obtained in small quanti t ies which do not provide sufficient and 
required f rui ts to the v i l lagers . Therefore, these lands have been 
considered to be cultivated for cereal crops. 
Table LXVI 
xu bci'i- '^x era u <. 
Use of land 
Cultivated^land"'' 
Waste land'^ 
Grove s^ 
Settlement 
Tank 
Cart Track 
Threshing ground 
Manure p i t s 
Total 
^ Area in h e c t a r e s ; Percentage of the 
! ! t o t a l area 
53.140 84.102 
1.012 1.603 
3.442 5.448 
2.268 3.608 
2.281 3.693 
0.688 1.089 
0.275 0.435 
0.079 0.095 
63.178- im-on 
1. cultivated lands include current fallow in the year of enquiry. 
2. Waste lands refer to lands that l i e unutilized due to the pxetmcQ 
of sa l t s in high oroDortions. 
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L;,nd ut l l i r ; . t . inn in the Kharlf SeasQQ: 
The use of land in the Kharif season of 1968 i s shovyn in 
f i g . 9 6 . The area occupied by each crop i s shown in Table LXVII. 
I t wi l l be seen from Table LXVII t ha t r i c e i s the major 
crop in the kharif season and i t occupies a l i t t l e l e s s than one 
th i rd of the net cropped land of the khar i f season. The remaining 
kharif crop i s ^ a l l m i l l e t which occupies one-s ix th of the ne t cropped 
land of the kharif season. On the whole, grain crops occupy a l i t t l e 
l e s s than hal f of the net cropped land in the kharif season. The 
presence of clayey so i l and suf f ic ien t amount of r a i n f a l l and su i table 
temperature condition in the growing season make r i c e the pr inc ipa l 
gra in crop in the v i l l a g e . The straw ca l led loca l ly 'pora . p i a l . i s 
used for c a t t l e fodder, and since i t i s not a n u t r i t i o u s feed, t h i s 
may be the reason for the poor hea l th of the c a t t l e in the v i l l a g e . 
. A l i t t l e l e s s than ha l f of the net cropped land in the 
khar i f season i s occupied by sugarcane i»e* about 49 per cent of the 
t o t a l net cropped land of the khar i f season. Sugarcane i s grown for 
cash and the money obtained from i t i s used for purchasing things of 
da i ly use r a the r than foodgrains. 
Fodder occupies nearly one-eighth of the net cul t ivated land 
i n the kharif season. Thus fodder occupies ati important posi t ion in 
the land use of kharif season. The main fodder crop i s Juar (big 
m i l l e t o r Sorgham Vulgare). I t i s sown with the on-se t of the r a ins 
and i s harvested green before the ears mature. The crop i s loca l ly 
knowj as *chari*. 
3 . The groves in the v i l l a g e cons is t of f r u i t as well as non-frui t 
t r e e s . The p r inc ipa l f r u i t t r e ^ are Mango and Mahua (Bassia 
l a t i f o l i a ) . The non- f ru i t t r e e s are Nim (Melia azadirachta) 
and p ipa l (Bo- t ree ) . 
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Table LXVII 
Gross cu l t iva ted land •53.140 hec tare 
Net cropped land in the khar i f season 35.090 hectare 
Crops 
(?raiA Q^Qps 
FU.ce 
Snail Mi l l e t s 
Qthec ,Qir,fi,p,s 
Sugarcane 
Fodder 
Fallow 
Total 
itaad-iiyjLizaUon if 
Area in 
hec ta re -
9.679 
5.112 
17.213 
3.086 
18.050 
53.140 
i Xht: f^\ii 
:Percent-
{age of 
Jgro ss 
•cul t iva-
;ted land 
18.22 
9.62 
i 
32.43 
5.79 
33.94 
100.00 
.^aaon: 
iPercent-jage of jnet cu l -
{vltated 
{land 
1 
t 
27.65 
14.47 
49.10 
8.78 
100.00 
:Total jpercent-
«age of 
{gross 
{cultiva-
{ted land 
27.84 
38.22 
33,94 
100.00 
Total 
percent-
age of 
net c u l t i -
vated land 
42.12 
57.88 
100.00 
The Use of land in the rabi season of 1968-69 i s shown in 
f i g . 9 7 . The area occupied by each crop in t h i s season i s shown in 
Table LXVIII. I t vd l l be seen from t ab le LXVIII t h a t nearly 92 per 
cent of the cropped land i s devoted to grain crops and wheat and 
barley a re the major crops. Wheat occupies mostly the good qual i ty 
lands while barley i s grown on medium qual i ty 'Bli* land. Peas also 
occupies near ly one- tenth of the net cropped land in the kharif season 
and general ly i t i s grown on heavy s o i l s . 
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Table LXVIII fur ther shows tha t nearly 8 per cent of ne t 
r ab i cropped lanS in the rabi season i s devoted to pota toes which i s grown 
mostly for cash. There i s no vegetable cu l t iva t ion in the kharif season. 
The reason i s tha t pota toes can be stored for a longer period and can 
be sold i n r e l a t i v e l y d i s t a n t markets of Barabanki, Daryabad and 
Rudauli, but green vegetables which per ish more quickly, cannot be sent 
over long d i s t ances . To a l a rge extent pota toes a r e used as the chief 
vegetable in the v i l l a g e . 
Table LXVUI 
Gross cu l t iva ted land 53.14} hec tares 
Net cropped land i n the Rabi season 31.634 hectares 
1 
Crops > Area in 'Percent* ; hec ta res {age of { 
1 {gross ' 
1 Jcu l t iva - ' 
! {ted land ' 
Percent- i 
age of 
, ne t ' 
': cropped 
\ land , 
! Total i 
percent- j 
i age of ' 
1 gross 
[ cu l t i va -
ted land 
Total per-
centage 
[ of net 
1 cropped 
1 land 
^l»^ Qcopfi 
Wheat 
Barley 
Gram 
Wheat & Gram 
Peas 
Q1;hfty tops 
Potatoes 
FflAlQW 
Continual 
khar i f crops 
Total 
16.046 
3.288 
1.572 
5.238 
2.936 
2.555 
4.293 
30.01 
6.19 
2.92 
9.88 
5.58 
4.89 
8.08 
51.45 
iD.49 
4.85 
15.94 
9.24 
8,03 
17.212 32.45 
53.140 100.00 100.00 
54.58 
4.89 
8.08 
32.45 
91.97 
8.03 
100.00 100.00 
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Qnuble Cranneri Land; 
The double cropped land in the v i l l age i s shown in f ig .98 . 
The tota l o f the area cropped twice in the year was 13.584 hectares 
or about 26 per cent o f the gross cultivated land. The low percentage 
of the double cropped area i s due to the fact that twD of the kharif 
crops, v iz* , r i ce and sugarcane occupy moTB than one-third of the 
tota l cultivated area of the rabi season. I t wi l l be seen from 
f i g s . 93 and 98 that the area under double cropping i s restricted to 
the good quality land. The nediun quality lands *Bi* are l e s s 
productive and without the application of suff ic ient manures do not 
y ie ld two crops in a year, while the medium quality lands *Bil' consist 
o f infer ior clay v*iich does not retain enough moisture for rabi crops 
such as gram or peas. The *Bll' lands can bemused for rabi crops 
especial ly gram and peas with irr igat ion and l ight manuring. 
Land uftft anri Pftpulatinn! 
Table LXIX shows the total for various categories o f lands 
in the v i l l age and the per capita share of the v i l lagers in these 
lands. 
Table LXIX 
Total population of the v i l l age 142 
(Area in hectares) 
:45ouble 
cropped 
land 
of the 
v i l l a g e 
Total area : Total jMet cropp- jNet jTotal 
avail- *ed land in jcropp- {culti-
able {the Kharif *ed jvated 
land for'season *land jland in 
cu l t iva - ; ;in the*both 
jRabi trabi & 
(Season |kha£if 
tion i t 
t 
63,178 
Land per head 
o f population 
53.140 35.090 31.634 66.724 13»584 
0.444 0.374 0.247 0.222 0.469 0.095 
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I t w i l l be seen from Table LXIX that the per capita gross 
cult icated land i s 0.374 hectare but in the Kharif and rabl seasons 
t h i s figure i s reduced to 0.247 and 0.222 hectare respectively. 
In the Kharif season the reduction in the per capita cultivated 
land i s accounted by the practice of fallovdng, v^ile in the rabi 
season some arable land remains occupied by kharif crops including 
sugarcane* r ice and others . 
Table LXIX further shows that taking the kharif and rabi 
seasons together the tota l per capita share in cultivated land i s 
0.469 hectare. In other words, the amount of land supporting one 
person in Bakhshupur i s 0.469 hectare. 
Agriculture i s the most s ignif icant occupation which can 
be seen from the fact that 142 persons (about 82 per cent of the 
total population) are of primarily rural group and depend exclusively 
on land vrtiile 18 per cent of the population consis ts of secondary 
rural which serves the primary rural group and thus indirect ly 
depends on the land* 
Caloric In take: 
Table LXIX-A shows the y ie ld per hectare of various crops 
which was ascer ta ined.dur ing the course of the survey. The yield was 
obtained in local un i t and was converted in metr ic system. 
?i/ith the help of t o t a l production ava i lab le for consumption 
and t o t a l population dependent on t h i s produce, ftod Balance Sneet 
has been prepared in order to assess the n u t r i t i o n a l standard of the 
v i l l a g e people. Table LXIX-B shows tha t about two-third ca lo r ies 
34e 
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a r e o b t a i n e d from the foodgra ins w h i l e t h e remaining i s r ece ived 
from sugarcane and p o t a t o e s . About 80 pe r cent c a l o r i e s a r e ob ta ined 
from k h a r i f c rops and 20 per cen t from r a b i c r o p s . 
TABLE LXIX-A 
V i l l a g e .Bakhshupur 
(1968-69) 
Crops Yield p e r h e c t a r e 
(k i lograms) 
Rice b roadcas t 
(unhusked) 
Sna i l M i l l e t 
Sugarcane (gur) 
Wheat 
Barley 
Gram 
Wheat and gram 
Peas 
P o t a t o e s 
875 
507 
2414 
939 
850 
712 
786 
850 
3175 
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i l l 
LAND UTILIZATION IN MUNDIA MAHADBD 
Location: 
The v i l l a g e of Mundia Mahadeo extending over an area of 
about 151.158 hec ta res l i e s in Nighasan Tahsil in the d i s t r i c t of 
Kheri. I t l i e s in l a t i t u d e 28°12'30'' North and longitude 80°48'E. 
( f i g . 9 9 ) . I t i s bounded by the v i l l a g e s of Tanda and Bharya in the 
nor th , Gularia in the south, Paharapur in the west and Bilha and 
fiastipurwa in the e a s t . 
The v i l l age i s s i tua ted in an i l l - d r a i n e d p la in where 
numerous seasonal channel i n t e r s e c t the p l a i n . The pla in in which 
the v i l l a g e i s s i tua ted i s covered with fores t and waste lands with 
long thick g ras ses . There a re big patches of wastelands and fores t s 
along the r i v e r Saraj.u. The surface i s covered by the marshy land 
owing to the clayey so i l and waterlogging i n the area . Khamaria 
jsata passes through the midclle of the v i l l a g e v*iich foras the 
boundary between the wastelands and cu l t iva ted land. All the c u l t i -
vated lands are located in the north of t h i s channel v^ i l e a l l the 
lands ly ing towards the south of i t a re e i t h e r lands or are covered 
by f o r e s t s . 
Mundia Mahadeo i s not favourably located with regard to 
t he means of communication. I t possesses no road e i t h e r metalled or 
unmetalled. Only c a r t t r acks pass through the v i l l a g e . Market i s 
1 . i'-Sota' i s a loca l name to the seasonal water channel. 
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not ava i lab le even a t a d is tance of 25 kilometres except at the 
tov« of Pa l ia which i s s i tua ted a t a d is tance of 28 kilometres from 
the v i l l a g e . Throughout the rainy season i t i s d i f f i c u l t to reach 
the v i l l a g e , 
tk> c l imat ic data are recorded i n the v i l l a g e . The data 
of r a i n f a l l recordgd at the Tahsil headquarters Nighasan, about 50 
ki lometres to the south of the v i l l a g e have been given in Table 
LXX and LXXI.^ 
Table LXX 
Rainfal l i n 
m.m. 
Number of 
ra iny days 
Average r a i n -
f a l l i n m.m. 
• 
1 "^  
{June 
42.7 
1 
7 
156.4 
0 N 
jJuly 
t 
1 
340.3 
13 
380.2 
T 
« 
•August 
I 
1 
312.8 
9 
390.2 
\*«d.<^. .a9a<« i 
H S 
« • 
jSeptember | 
t i 
t 1 
309.2 
8 
340.5 
• 
JTotal 
t 
Octobeij 
t 
t 
240.5 
11 
290.5 
1245.5 
48 
1305.4 
1. The data of r a i n f a l l of Kharif and Rabi seasons of 1968-69 
were obtained from the Tahsil headquarters of Nighasan, 
353 
Table LXXI 
Rabi Season 1968-69 (Nighasan) 
Rainfa l l in 
Number of 
ra iny days 
Average r a in -
f a l l i n m.m. 
7.5 
7-.9 
4.8 
11.2 
Total 
30.5 11,2 1.2 55.2 
15 
1D»9 12.3 2.6 45.8 
land ,CXass3ff4gaUQri: 
The soil of the area i^ «^ch the vi l lage Mundia Mahadeo 
i s situated i s clayey. An attenpt has, therefore, been made to 
classify the vil lage fields on the basis of f e r t i l i t y and productivity. 
An estimate of the area together vdth i t s percentage occupied by each 
land type has been given in table LXXII (fig.JOO). 
I t i s clear from Table LXXII that about 11.138 hectares 
or 7.36 per cent of the vil lage land i s good quality land which i s 
cropped without any i r r iga t ion due to the high moisture retaining 
capacity of the so i l . Texturally the soil of the good quality land 
varies from clay to clayey loam. The soil i s very f e r t i l e and i t i s 
devoted to double cropping. 
351 
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Table LXXII 
Total area of the v i l l a g e . . • . . « 151.158 hec ta re 
Land Class i f i ca t ion 
Area in : Percentage of the 
hec tares | t o t a l area 
Geed qua l i t y land (A) 
Mediura qual i ty land (Bl) 
Medium qua l i ty land (Bil) 
Poor qua l i ty land>(C) 
Land not ava i lab le 
for cultivation-*-
11.138 
16.808 
1,377 
19.138 
7.36 
11.12 
0 .91 
78.82 
2.697 1.79 
Total 151.158 100,00 
This t ab le also revea ls t ha t the medium qual i ty 'B l ' l^nd 
covers about 16.808 hec ta res o r 11.12 per cent of the v i l l age land 
and t e x t u r a l l y ranges from clayey to clayey loam* Obviously, the 
'Bl* so i l i s l e s s productive than the 'A' qua l i ty land. These lands 
a r e e i the r l e f t fallow in any one of the season or are devoted to the 
cu l t i va t i on of t ransplanted r i c e . The so i l of »Bli» land i s highly 
clayey. Owing to i t s higher moisture containing capacity i t i s 
e n t i r e l y devoted to t ransplanted r i c e . I t occupies a very meagre 
percentage, i . e . , 0.314 hectare of the v i l l a g e land. 
1. Land not ava i lab le for cu l t iva t ion includes set t lement , seasonal 
channel, tank, groves and threshing ground. 
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Owing to the thick cover of grasses and shrubs, the 
land i s l e f tuaut i l i zed . About 79 per cent of the total area of 
the v i l l age i s covered vdth t h i s type of land. Thus there i s soae 
scope to increase the cultivated land by reclaiining these lands* 
The f i r s t step i s to clear the forests and the thick covers of 
grass vdth the help of tractors . 
PfllfAntial Production Unit: 
Table LXXIII gives the average y ie ld of various land 
types, their re lat ive productivity ratings and the total number of 
P.P.Us. 
Table LXXIII 
Average y ie ld per hectare of good fanaland. ..840 k i l o g r ^ s 
i 
j 
Type of land 
, Area in 
hectares 
jAverage j 
Jproduc-
Jtion per 
,'hectare 
;in Kgs. 
.Productivity) 
rating per 
hectare 
; Number of 
P.P.Us. 
Good qua l i ty 
Land 'A* 
Medium qual i ty 
land *Bi' 
MediuAi qua l i ty 
land ' B U ' 
Poor qua l i ty 
Land 'C* 
11.138 
16.808 
1.377 
119.138 
840 
720 
540 
1.00 
0 .81 
0.64 
11.12 
13.61 
0.88 
Total 148.461 25.61 
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I t i s evident from Table LXXlII that the to ta l number of 
P.P»Us..in th i s vi l lage stands in striking contrast to the total 
number of P.P.Us. in other v i l lages . The total number of P.P.Us. 
in th is vi l lage i s 26 as against 148 hectares of the to ta l area of 
the village excluding the land not available for cult ivation. The 
lew amount of P.P.Us. i s due to these factors: ELrstiy, although the 
area of good quality lands amounts to 45 hectares but the yield per 
hectare i s equal to the average yield of good farmland: Secondly, 
the medium quality lands 'Bl* and *Bll* covering more than the area 
of good quality land but produce only 86 per cent of the average 
yield, and thirdly, about 80 per cent of the vi l lage area i s not 
available for cul t ivat ion. I t i s thus clear that , at present stage, 
the vi l lage lands are not ut i l ized properly and call for an over a l l 
improvement* Most of the lands are l e f t unutilized due to the water-
logging in lowlands vdth Kans infested land. With the provision of 
proper f a c i l i t i e s for reclamation the land can be converted from the 
waste f e r t i l e land to the productive f e r t i l e land. Vl&th better seeds 
and adequate application of manuresi there i s every possibi l i ty to 
ra i se the productivity of the medium quality lands which will add 
considerably to the present number of P.P.Us. 
Ovdng to the high rainfal l and high moisture retaining 
capacity of the so i l , there i s no need of i r r iga t ion in the vi l lage. 
Even sugarcane i s sown without i r r iga t ion in the hot weather season. 
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The u t i l i z a t i o n of the v i l l a g e lands in the year of 1968-69 -
i s shovin in f ig .101 to 1D3 which are based on the f i e ld work done by 
the w r i t e r . Table LXXIV gives an account of various uses to which 
v i l l a g e land i s devoted together witiii the percentage to the t o t a l area. 
Table LXXIV 
Total area of the v i l l age 151.158 hectare 
Use of land Percentage to the 
total area 
Cultivated land 
Waste land 
Set t lenen t 
Seasonal channel 
Tank 
Groves 
Threshing ground 
28.638 
119.138 
1.069 
1.515 
0.094 
0.684 
o.oao 
18.94 
78.82 
0.71 
1.01 
0.06 
0.45 
0.01 
Total 151.158 100.00 
I t wi l l be seen from Table LXXIV tha t the t o t a l cu l t iva ted 
area covers about 19 per cent of the v i l l a g e l ands . The land covered 
by set t lement , seasonal channel, tank, groves and threshing ground 
i s 0 . 7 1 , 1,01, 0 .06, 0.45 and 0 .01 per cent respec t ive ly to the t o t a l 
area of the v i l l a g e . The l a r g e s t area i s s t i l l occupied by the waste 
lands character ised by thick grasses with bushes and f o r e s t s . During 
J O 
31 i9 
li I 
iiMo|-'t;;i('('i> 
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the period of enquiry i t was found t h a t l a rge areas of wastelands 
had been reclaimed and devoted to the cu l t i va t i on of r i c e and j u t e , 
but s t i l l there i s some scope of increas ing the area under cul t iva t ion 
V>nd U t i l i s a t i o n in thp Kharif Season: 
The use of land in the Kharif season of 1968-69 i s shown 
i n f i g . 102. The area occupied by each crop i s given in Table LXXV. 
I t wil l be seen from Table LXXV tha t r i c e i s the pr inc ipal 
crop which occupies 40.57 per cent of the net cu l t iva ted land. Next 
in importance i s maize which cover about 31 per cent of the t o t a l 
cu l t iva ted area in the Kharif season. Rice i s grown on clayey so i l 
while maize f lour ishes on the clayey loam. 
Amongst the non-cereal crops, j u t e occupies the f i r s t 
p lace w*iich covers 10.60 per cent of the net kharif cul t iva ted land. 
Vegetables are also grown for loca l o r home use* Many v a r i e t i e s of 
. k h a r i f vegetables are produced in the v i l l a g e . Although the physical 
f ac to r s namely moist s o i l , waxm temperature and r a i n f a l l during the 
period of growth are favourable for the cu l t iva t ion of sugarcane in 
the v i l l a g e , i n a c c e s s i b i l i t y to the sugar m i l l s has prevented i t s 
cu l t i va t i on on a l a rge s ca l e . There i s a very small percentage of 
lands occupied by sugarcane i . e . 7.06 per cent of the net kharif 
cu l t iva ted land. 
O >w> - I . 
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Table LXXV 
Gross cu l t iva ted land ,28.638 hec ta re 
Net cropped land in the khar i f season ^ . 6 3 8 hectare 
2 
Crops 1 
' 
Area in 
hec ta res 
jPercent-
Jage of 
}the 
Jgross 
5cultiva-
ited land 
• 
jPercent-
!age of 
Ithe Net {cult iva-
;ted land 
sTotal 
Ipercent-
',age of {gro ss 
Icul t iva-jted land 
jTotal per-
jcentage of 
[net cu l t iva-{ted land 
G r a ^ .QxQAs 
Rice ( t r a n s -
planted) 
Maize 
Other CroDs 
Ju te 
Sugarcane 
Vegetables 
Fodder 
11.619 
8.849 
3.038 
2.021 
2.705 
0.406 
40.57 
30.90 
10.60 
7.06 
9.45 
1.42 
40.57 
30.90 
10.60 
7.06 
9.45 
1.42 
71.47 
28.53 
71.47 
28.53 
Total 28.638 100.00 100.00 100.00 100.00 
Land U t i l i s a t i o n in the rabi seAson! 
The use of land in the rabi season of 1968-69 i s shown 
i n f ig .103 . The area occupied by each crop in t h i s season i s given 
i n Table LXXVI. 
Table LXXVI revea l s that wheat i s the only grain crop 
in the v i l l a g e which occupies about 58 per cent of the net kharif 
cu l t iva t ed land. I t i s sown on clayey l o ^ so i l but the y ie ld i s 
low in comparison to o the r v i l l a g e s under study due to the high 
Table LXXVI 
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Net cropped land in the rabi season^ 
Crops 
Wheat 
Mustard 
o i l seed 
Continual 
kharif 
crops 
Total 
Area i n 
hec ta res i 
4.941 
3.543 
18.132 
2.022 
28.638 
Percent-
age of 
gro ss 
cu l t i va -
ted land 
> 
17.26 
12.37 
63.32 
7.05 
100.00 
Percent-
age of 
ne t 
cropped 
Hand 
58.24 
41.76 
100.00 
jTotal 
{ p e r c ^ t - ' 
{age o f 
!gro ss 
Jcul t iva-jted land 
17.26 
12.37 
63.32 
7.05 
100.00 
Total 
percent-
age of 
net cropp-
ed land 
ft 
58.24 
41.76 
100.00 
clayey content and moisture in the s o i l . A considerable area has been 
devoted to the cu l t iva t ion of mustard. I t i s sown as a sole crop 
in the rab i season. 
A comparison of the f ig . lD2 and 103 shows tha t the cropped 
area in the rabi season i s remarkably low as compared to the kharif 
season. The s t r ik ing reduction in area i s mainly because of the 
1. I t i s l oca l ly known as 'Lahi*. 
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high percentage of fallowing practices and sugarcane which continue 
to occupy the field in the rabi season. Owing to the cultivation of 
transplanted rice» which covers almost half of the lands in rabi 
season, the land i s l e f t fallow ©n the harvest of r i ce in the rabi 
Aonths* The inception of high yielding and early maturing rice crop 
may help to bring more area under double cropping. 
The double cropped land in the vi l lage i s shown in the 
f ig . 104. The to ta l area cropped twice in the year of enquiry was 
8.484 hectares or about 30 per cent of the gross cultivated land. 
I t will be seen from a comparative study of the fig.J!£f.and_J£2— 
that double cropping i s mainly res t r ic ted to the good quality lands 
but medium quality 'B l ' land also becomes double cropped with the 
cult ivation of mustard in the rabi season. The double cropped land 
can be increased to a large extent with the application of manures, 
as about 64 per cent of the gross cultivated land i s le f t fallow in 
the rabi season due to the poor f e r t i l i t y of the soil and la ter 
maturing variety of r i c e . 
Land use and population: 
Table LXXVII shows the to ta l s of various classes of land 
as well as the per capita share of the vi l lagers in these lands. 
TableJ2$)2i—reveals that per capita cultivated land available in the 
vil lage i s 0.427 hectare. In the rabi season per capita net cropped 
land i s reduced to 0.126 hectare from 0.427 hectare in the kharif 
3t; 
season. This reduction i s due to the continual kharif crops in the 
rab i season and high percentage of fallow lands in the rabi season. 
Table LXXVII fur ther shows tha t per capi ta doubled cropped 
land i s 0.126 hec tare and per capita t o t a l cu l t iva ted land i s 0.554 
hec ta re o r the amount of land supporting one person in the v i l l age 
i s 0*554 hec t a r e . 
So far as the na ture of occupations of the population i s 
concerned 89 per cent out of 67 persons belong to the primary rura l 
group and are exclusively dependent upon land , w^iile 11 per cent 
of the population i s secondary r u r a l which serves the primary group 
and thus i n d i r e c t l y depends upon the v i l l a g e lands . 
Table LXXVII 
Total population of the v i l l age . .67 
: Total :Total | 
J area {avail- i 
{ of the {able ; 
\ v i l lage{land 
t Ifor 
' } Jcu lU-
\ fvation 
1 151.158,' 28.638 ; 
• * 
Land per i | 
head of J 2.256 | 0.427 
population \ \ 
^®* JNet 
«/4°??^^ J cropped 
fn i h" lanS in ' 
e/»*«>«r» tseason season ; 
28.638 j 8.484 
0.427 1 0.126 
Total :Double 
c u l t i - {cropped 
vated jland 
land J 
[(both of ! 
iKharif j 
land rab i { 
Iseasons { 
37.122 i 8.484 
0.554 1 0.126 
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CAIOTIC Intake: 
During the course of f i e ld work' the y ie ld per hectare of 
various crops of the v i l l age was ascer ta ined with the help of repeated 
in te r roga t ion from v i l l a g e people belonging to d i f fe ren t groups of 
populat ion. 
On the bas i s of t h i s r a t e , the t o t a l production of various 
crops i s ascer tained and f i na l l y a Food Balance Sheet i s prepared to 
assess the n u t r i t i o n a l standard of the v i l l age people. Table LXXVII-B 
shows that grains are the major source of c a l o r i e s in the v i l l age and 
provide n ine- ten ths of t o t a l c a l o r i e s . About 70 per cent ca lo r ies are 
received from khar i f crops and the renaining 30 per cent i s obtained 
from rabi crops . Rice i s the dominant crop of the kharif season and 
provides about 40 per cent of the t o t a l c a l o r i e s . Nearly one-fourth 
of the ca lo r i e s are provided by the wheat crop in the rabi season.-
TABLE LXXVII-A 
Vil lage Mundia Mahadeo 
(1968-69) 
Crops 
Rice t ransplanted 
(unhbsked) 
Maize 
Sugarcane (gur) 
Wheat 
Yield per hec tare 
(kilograms) 
754 
688 
3151 
941 
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LAND UTILIZATION IN PRBA NAGAR 
Lftcation; 
The v i l l a g e of Pxm Nagar l i e s in Nighasan Tahsi l of Kheri 
d i s t r i c t . I t i s s i tua ted in 28^30* North l a t i t u d e , and 80°32' East 
longi tude , and i s bounded by the v i l l a g e s of Tul l i and Gadanian in 
the e a s t , Vikram Van in the west, Bhainsori i n the north and Hari 
Nagar in the south. (Fig . 105) 
The v i l l a g e of Prera Nagar l i e s in i l l - d r a i n e d p l a in , 
character ized by us^r l ands . The iiaaE lands are marked by profuse 
growth of Kans grass and get water-logged during the ra iny months. 
At present there i s a tendency to reclaim these waste lands by using 
heavy t r a c t o r s and most of the kans-infested lands have been reclaimed 
i n the v i l l a g e . 
The p la in in which the v i l l age i s s i tua ted i s hic^ly 
character ized by lack of means of communication due to the low lands 
and many seasonal channels . The v i l l a g e suffers from lack of means 
of communication. I t i s only in the sugarcane harvest ing season 
bullock c a r t s and t rucks loaded with sugarcane reach the sugar factory 
but i n the season of ra in there i s p r a c t i c a l l y no no conununication 
owing to waterlogging. 
No cl imat ic data are recorded in the v i l l a g e . The data of 
r a i n f a l l for Nighasan which i s about 30 kilometres i n the south, 
have been given in Tables^ LXXVIII and LXXIX and may be taken as 
c lose approximations for ttiis v i l l a g e . 
1. The data of r a i n f a l l for the Kharif and rabi seasons of 1969-70 
were obtained from the Tahsil headquarters of Nighasan 
3 / 1 
1 
LOCATION OFTHE VILLAGE 
PREM NAGAR 
i i - n ' N K l 
8o'i</? 
HUES 
1 *-
S E T T l l M E N T * 
UNMCTALLEO ROAD 
CART TRACK 
R iVCR 
FOREST 
J WASTE LAND 
S O U R C E . 
S URVEY OF I NDI A 
MAP NO. ez *>//! 
THE OUTLINE OF PRCMNACA^ 
HAS BEEN DRAWN 9Y THE 
WRITER. 
FIG.>05 
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Table LXXXVIII 
Kharif Season 1968 (Nighasan) 
M 
June 
N H i Total 
July lAugust jSeptember ; October • 
t t I 
Rainfal l i n the 
Kharif Season 
Rainy days i n 
Kharif, 1968 
Average r a i n -
f a l l 
42.7 
7 
156.4 
340.3 
13 
380. i 
312.8 
9 
390.2 
309.2 
a 
340.5 
240.5 1245.5 
U 48 
290.5 1305.4 
Table Ua iX 
Rabi Season 1968.69 (Nighasan) 
• 
M 
June 
Rainfa l l in the 
Rabi Season 7.5 
Rainy days in 
Rabi, 1969 3 
Average r a i n -
f a l l 7.9 
0 
j july 
4.8 
6 
11.2 
N T 
•August 
30.5 
4 
10.9 
H S 
;Septeraber| October 
! ! 
11.2 
1 
12.3 
1.2 
1 
2.6 
I ro ta l 
55.2 
15 
45.8 
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Lanri C lass i f i ca tJont 
The soil of the area in which the vil lage i s situated i s 
mainly clayey. On the basis of f e r t i l i t y and producUvity the village 
f ields have been classif ied and mapped in fig,Jj06, 
The soil of the good quality land 'A* i s l ight clay. These 
lands yield tvao crops a year or are devoted to sugarcane. The mediiM 
quality lands are less productive than 'A* and yield only one crop 
in ei ther of the seasons. The yield per acre i s also less than the 
good quality land 'A*. The poor quality lands consist of those lands 
v\rtiich on account of the poverty of the soil and the growth of Kans grass, 
l i e unuti l ized. 
Table LXXX gives a summary of the proportions of •ttie various 
types of land v^ile their distr ibution i s mapped in f ig . lo6. 
Table LXXX 
Class i f i ca t ion of land 
Good qua l i ty land 'A' 
Medium qua l i ty land 'B* 
Poor qua l i ty land *C» 
Land not avai lable for 
cu l t i va t i on 
Total 
Area in hectares 
290.943 
31.793 
7.464 
3.880 
334.080 
i 
v ^ W - T . V w y / . . Q W O ^ C O 
Percentage of the 
t o t a l area 
87.15 
9.50 
2.21 
1.14 
100.00 
1. Land not available for cultivation includes settlement and 
cart t racks. 
O-l -X 
P R E M N A G A R 
L A N D C L A S S I F I C A T I O N 
I 9 6 8 - 6 9 
A. GOOD QUALITY LAND 
B. MEDIUM QUALITY LAND 
I-;": -J C. POOR QUALITY LAND 
[ T ] SETTLEMENT 
ICART TRACK 
F IG.iOfe 
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I t wi l l be seen from Table LXXX that 87 per cent of the 
total area consists of good quality land *k\ about JO per cent i s 
covered by medium quality land and 2 per cent by poor quality lands, 
while about 1 per cent i s not available for cult ivat ion, 
Pfttpntial Pmoriurtion Unit: 
Table LXXXI shows the actual acreage as well as the P.P.Us. 
of different types of land in the v i l l a g e . The potent ia l i ty of the 
land has been calculated by the writer on the basis o f P.P.Us. intro-
duced by Stamp. 
Table-LXXXI 
Average y ie ld per hectare of good f ami and . . . . 8 7 0 kilograms 
Type of land 
Average 
Production 
per hec-
tare in Kgs. 
Productivity 
rating per 
hectare 
t^ umber of 
P.P.Us. 
Good quality 
land »A» 
Medium quality 
land 'Bi» 
Mediisa quality 
land 'B l i ' 
Poor quality 
land ^C 
290.943 
31.793 
. 
7.464 
1050 
740 
1.21 
0.94 
352.04 
29.89 
Total 330.200 470.04 
1 . Stamp, L.D., The Under-dpvplon<>d Land a f Brltj*iq (London, 1954) . 
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I t can be seen from Table LXXXI that 330 hectares of the 
vi l lage lands are equal to 470 P.P.Us, and as such the actual cultivated 
lands of the vil lage are potentially as much productive as 470 hectares 
of average good farmland. The main causes of greater number of P.P.Us. 
i s the higher productivity of the vil lage land as well as the large 
extent of the good quality lands, which, actually covering 291 hectares, 
are equivalent to 352 hectares of average good farmland, aat the 
productivity of the good quality land i s not significantly greater than 
the B quality land as i t i s s l ightly less than the good quality land. 
The village has a very insignificant amount of poor quality land to 
reclaim for further expansion of land as well as 90 per cent of the 
cultivated land i s under good quality land. This shows that on the one 
hand the good quality lands should be preserved for agricultural 
purposes and maximum amount of f e r t i l i z e r s , i r r iga t ion , and technical 
f a c i l i t i e s should be provided to ra ise the productivity of the good 
quality land as the vil lage productivity rating i s significantly less 
than the other vil lages so far discussed, and on the other hand, the 
productivity of the medium quality lands should also be raised to the 
level of good quality lands and i t shall substantially increase the 
number of P.P.Us. in the v i l lage . 
Tube-well i s the only source of i r r iga t ion . Only one tube-
well i s located in the northern part of the vi l lage Preu Nagar which 
i s used for i r r iga t ion purposes. Only fodder crop comprising the area 
of 6,00 hectares and 4,312 hectares of wheat crop i r r iga ted in the 
Kharif and Rabi seasons respectively. 
P R E M N A G A R 
R R I G A T I 0 N 
I 9 6 8 - 6 9 
L 
IRRIGATION IN RABI 
UNIRRIGATED 
SETTLEMENT 
CART TRACK 
TUBEWELL 
WASTELAND 2 0 0 4 0 0 6 0 0 1 I 
METRES 
F I G 107 
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The area i r r i g a t e d in the Kharif and rabi seasons of 1968-69 
i s shovwi in f ig.JD?. I t w i l l be seen from Table LXXVIII tha t i n the 
f i r s t th ree months of the Kharif season i . e . , June to August the 
amount of r a i n f a l l was 1245.5 m.m. and was spread over a f a i r number 
of days. However, i r r i g a t i o n for the Kharif crops in these months 
was not provided with the exception of a fodder f i e ld which was sown 
before the outbreak of the rainy season. In the month of September 
there was also suf f ic ien t amount of r a i n f a l l v*iich provided adequate 
moisture for the sowing of rabi c rops . Owing to the high moisture 
r e t a in ing capacity of the so i l and well d i s t r i bu t ed r a i n f a l l through-
out the year , some of the rabi crops were also i r r i g a t e d . I r r i g a t i o n 
was provided to the wheat f ie ld in which a new var ie ty of wheat was 
sown known as •Sonara-64' which requi res several waterings in d i f ferent 
s tages of i t s growth. 
The use of land in the v i l l a g e of the year of 1968-69 i s 
shown in f i g . 108 to 110. The mapping i s based on the w r i t e r ' s f ie ld 
work of the v i l l a g e . 
The base map showing the f ie lds and t h e i r areas was obtained 
from the Revenue Department of Nighasan Tahsil of the Kheri 
d i s t r i c t . The v i l l a g e was v i s i t e d by the wr i ter i n the Kharif 
season 1969, and the rabi season 1969-70, and the use to which 
each f i e ld was being put was recorded on the base map. from 
these data f i g s . 108 to 110 were prepared. 
3V Li 
P R E M N A G A R 
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Table-LXXXII 
Total Area of the Village 334.080 hec ta res 
Use of Land 
Area in 
hec tares 
Percentage of the 
t o t a l area 
Cult ivated land 
Waste land 
Settlement 
Cart track 
322.736 
7.465 
3.750 
0.129 
96.60 
2.23 
1.13 
0.04 
Total 334.080 100.00 
I t w i l l be seen from Table LXXXII tha t 97 per cent of the 
t o t a l area in the v i l l a g e i s cu l t iva ted , only 2 per cent i s unproduc-
t i v e , while about 2 per cent i s under non-agr icu l tu ra l occupat ions. 
Eand Ut i l i z a t i on in the Kharif Season: 
The use of land in the kfearif season of 1968 i s shown in 
fig»109. The area occupied by each crop i s given in Table LXXXIII. 
I t wi l l be seen from Table LXXXIII tha t sugarcane i s the 
pr inc ipa l crop and occupies nearly 63 per cent of the cropped land. 
Grain crops occupy 33 per cent of the Kharif sown area . Among grain 
crops maize and pulses are important . Maize occupies 21 per cent and 
pulses (atsl) 12 per cent of the net Kharif sown area . 
All types of f a c i l i t i e s for the cane cu l t i va t i on in the 
v i l l age are ava i l ab le , i . e . , highly moist s o i l , su f f i c ien t temperature 
and r a in s during the growing per iod. In addit ion to t h i s , the loca l 
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sugar factory and cheap labour ava i lab le in the v i l l age have en-
couraged the cu l t iva t ion of sugarcane. In the v i l l a g e sugarcane 
sown in one year can be harvested a t l e a s t t w o r th ree years vdth 
good yie ld and t h i s system i s l oca l ly known as *Penrhi* sugarcane 
which occupies about 35 per cent of the t o t a l sugarcane area in the 
v i l l a g e . But i t gives r e l a t i v e l y low y ie ld per acre , than where the 
cane i s sown f resh . 
Table LXXXIII 
Gross cu l t iva ted land 32^.736 hec ta re 
Net cropped land in the Kharif Season 317.619 hectare 
1 
4 
Crops ' 
Area in 
, hec ta res 
1 Percent- :Percent- ; 
i age of jage of ; 
\ gross jNet cu l - | 
[ cu l t i va - {tivated j 
ted land {land j 
t 
i t 
Total 
percent-
age of 
gross 
cu l t i va -
ted land 
i Total 
1 percentage 
' of Net 
cu l t iva ted 
land 
Grain Crope 
Maize 
Pulses (urd) 
Q t t o .Q3?9P§ 
Sugarcane 
Fodder 
laXXsm 
68.2D3 
37.082 
197.708 
14.628 
5.115 
21.13 
11.98 
61.26 
4.05 
1.58 
21.47 
11.67 
62.24 
4.62 
^ 
33.11 
1.58 
33.14 
65.31 66.86 
Total 322.736 IDO.OO 100.00 100.00 100.00 
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1^:.n,i U^liT;>tlna in thp Rabi Sfiason; 
The use of land in the rab i season, 1968-69 i s shov« in 
f i g . l l D . The area occupied by each crop in t h i s season i s given in 
Table IXXXIV. 
Table LXXXIV 
Gross cu l t iva ted land 322.736 hec ta res 
Net cropped land in the Rabi Season. . . .80.202 hec ta res 
4 
] 
Crops 
Area in 
hec tares 
jPercent- :Percent-
jage of jage of 
'gross {Net cro-{cultiva- fpped jted land Hand 
sTotal 
Jpercent-
lage of 
I'gross jcul t iva-
:ted land 
'.Total 
{ p e r c ^ t -
{age of {Net cropped 
•land 
G^air^ , Qtfl.P5 
Barley 
Wheat 
QtllecQcass 
Mustard seed 
faJLlQWf ' 
Continual Kharif 
.Q£W^.. . 
13.365 
7.148 
59.688 
44.825 
197.708 
6.35 25,59 
4.14 16.66 
2.21 8.93 
18.51 74.41 
18.51 74.41 
13.88 - 13.88 
61.26 61.26 
Total 322.736 JJOO.OO 100.00 ]J00,00 100,00 
Table LXXXIV revea l s tha t only about 26 per cent of the 
cropped land in the rabi season i s devoted to the grain crops. Wheat 
and barley are the only two rab i grain crops which occupy about 9 and 
17 per cent of the net sov^ area respec t ive ly in the rab i season. A 
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coasiderable area i s devoted to the mustard seed v*iich occupies about 
75 per cent of the net area sown in the season. Thus mustard and 
sugarcane i s the main cash crops of "ttie v i l lage . Even for home consump-
tion grains are imported from the neighbouring vi l lages . 
A comparison of f ia . IJ-Q and •'-•'•^  shows that the cropped 
aTea in the rabi season i s remarkably low as compared to that of the 
Kharif season. The striking reduction in area i s mainly because of the 
sugarcane which continues to occupy the field in the rabi season, 
Povble ftopped la^d^ 
The double cropped land in the vi l lage i s shown in fig.111. 
The tota l area ciropped twice in the year of enquiry was 63.730 hectares 
or 2D per cent of the gross cultivated land. I t will be seen from a 
comparison of figs.l06 and 111 that the area under double cropping i s 
res t r ic ted to the good quality land *A*. The area underdouble cropping 
i s further reduced owing to the cultivation of sugarcane v^ich remains 
in the field in the rabi season. 
Laq<jl Use a^<^ PQpvilflttgn; 
Table LXXXV shows the to ta l s of various classes of land as 
well as the per capita share of the vi l lagers in these lands. Table 
reveals that the per capita cultivated land available in the village i s 
1.344 hectares. In the rabi season per capita net cropped land i s 
reduced to 0.334 hectare. This reduction i s due to the continual 
kharif crops in the rabi season. 
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Table LXXXV fur ther shows tha t per capi ta double cropped 
land i s 0.265 hec ta re and thus the per capi ta t o t a l cu l t iva ted land i s 
1.657 hec ta res o r the amount of land supporting one person in Preia 
Nagar i s 1.657 hec t a r e s . 
So far as the na ture of occupations of the population i s 
concerned, 204 persons (or 85 per cent of the t o t a l population) belong 
to the primary r u r a l group and are exclusively dependent upon land 
while 15 per cent of the population i s secondary r u r a l which serves 
the primary group and thus i n d i r e c t l y depends upon land. 
Table LXXXV 
Total population of ,the Vil lage 240 
(Area in hectares) 
Total 
Area 
[of the 
[vi l lage 
jTotal 
{a va i l able] 
{land for ' 
Jcul t iva- ' 
Jtion 
1 
1 Net : 
j cropped J 
, land i n | 
! the 1 
! Khaiif J 
season \ 
Net 
cropped 
land in ' 
the r a b i ' 
season 
t Total : Double 
cu l t i va - 1 
\ ted landj 
\ (both < 
1 Kharif & 
, Rabi) 
cropped 
land 
334.080 322.736 317.619 80.202 397.811 63.730 
Land per 
head of 
population 1.392 1.344 1.323 0.334 1.657 0.265 
Caloric in take ; 
Table LXXXV-A shows the y ie ld per hec tare of various 
crops cu l t iva ted in the v i l l a g e . The yield was obtained in local 
u n i t s dur ing ' the course of survey and was f ina l ly converted into 
metr ic system. 
On the bas is of t o t a l y ie ld of various crops and the t o t a l 
population dependent on v i l l a g e produce, the food Balance Sheet 
has been prepared. I t w i l l be seen from Table LXXXV-B that about 
85 per cent of the t o t a l c a lo r i e s are obtained from the foodgrains. 
About twc- thi rd of the t o t a l c a lo r i e s are obtained from khar i f crops 
whereas only one t h i r d ca lo r i e s are supplied by rabi season crops. 
Maize i s the important crop of kharif which supplies about one-half 
of the t o t a l c a l o r i e s . 
« 
TABLE LXXXV-A 
V i l l a g e Prem Nagar 
(1968-69) 
Crops j Yield per hectare 
t (kilogram) 
Maize 462 
Pulses (Urd) 435 
Sugarcane (gur) 3657 
Barley 880 
Wheat 754 
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LAND UTILIZATION IN KAMLAPUR 
loca t ion ; 
The v i l l a g e of Kamlapux i s s i tua ted a t 27^52*30* tferth 
l a t i t u d e and 80°20*20* East longi tude, in Muhammadi Tahsil in the 
d i s t r i c t of Kheri , I t i s surrounded by the v i l l a g e s of Kumi in the 
nor th , Munda raafi i n the south, Kajar Kbri i n the west and Hari 
Nagar Grant i n the eas t ( f i g .112 ) . An i r r e g u l a r big patch of waste 
land occurs in the western side of ttie v i l l a g e and i s inundated during 
the r a i n s . River Gumti flows along the western side of t h i s patch of 
the waste land. 
The v i l l age l i e s in the Khadar of the Gumti r i ve r and i s 
subject to inundation during the wet monsoon months. At present , the 
main current of the r i ve r flows to the west of the v i l l a g e . During 
the hot weather season the l i v e r remains confined to a narrow channel 
while in the rainy season it occupies the e n t i r e channel and often 
overflows i t s l e f t bank, inundating the neighbouring v i l l a g e s . Sandy 
depos i t s are l e f t mostly on the western bank of the r i v e r wftien the 
floods subside. 
Except of ca r t t r acks there i s no road passing through the 
v i l l a g e . The v i l l a g e , there fore , suffers from a lack of the means of 
communication. An unmetalled road, which wi l l jo in Magdapur town with 
Durangabad was under construct ion during the period of the f ie ld work 
of the w r i t e r . Magdapur the neares t town, where market i s held twice 
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in a week, i s a t a d is tance of f ive kilometres in the north of the 
v i l l a g e . Since during the period of wet monsoon months car t t rack, 
the only source of communication, becomes d i f f i c u l t to to be used, the 
road to the town of Magdapur wi l l be very he lp fu l . 
No c l imat ic data are recorded in the v i l l a g e . The data of 
r a i n f a l l recorded at the t a h s i l headquarters Muhammadi, about 14 
kilometres to the north-west of the v i l l age have, therefore , been 
given in Tables LXXXVI and DOCXVII.^ 
Table LXXXVI 
M 
June 
Rainfal l in 
the Kharif 40.2 
Season (1968-69) 
Rainy days 
in Kharif 5 
Average Rain-
f a l l i n m.m. 132.4 
0 N 
j july JAugust 
1 t 
310.6 405.3 
7 11 
290.7 357.2 
• 
T H 
• 
I'September 
252.0 
6 
312.1 
s i 
• 
• October 
1 
190.5 
7 
390.4 
Total 
1198.6 
36 
1205.3 
I . The data of rainfall o f Kharif and Rabi seasons o f 1963-69 were 
obtained from the t a h s i l headquarters of Muhanaraadi. 
IJI^ 
Table.LXXXVII 
Rabi Sea son 1968-69 (Muhammadi) 
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N H iTotal 
JNovember 'December {January {February { MarcH 
Rainfal l in n.ia. 4.5 
NuBber of ra iny 
days 2 
Average r a i n -
f a l l i n ra.m* 5.5 
Land a a s s i f i c a t i o n : 
8.7 
4 
4.8 
20.0 
5 
12.8 
4 ,3 
1 
9 .3 
7.9 
2 
12.4 
45.4 
14 
52.3 
The so i l of the area in wAiich the villag® I s s i tuated i s 
s i l t y deposi t s of r i v e r Gurati. Texturally i t ranges from sand to sandy 
loam. Clayey so i l i s comparatively r a r e and i s found in patches in the 
shallow depression. However, the general so i l of the t r a c t , though 
sandy to sandy lo^amin na tu re , has been modified by f e r t i l i z e r s and 
manures. In year of suf f ic ien t r a i n f a l l , i t y i e lds good crops. On the 
bas i s of f e r t i l i t y and produc t iv i ty , the v i l l a g e land has been c lass i f i ed 
and mapped in f ig .113 . A s t a t i s t i c a l account of the area occupied by 
each land type i s given in Table LXXXVIII. 
Table LXXXVIII r evea l s tha t the good qua l i ty land cover 
about 42 per cent of the t o t a l land of the v i l l a g e . The so i l consis ts 
of s i l t y sand o r sandy loam and i s e i t he r devoted to the double cropping 
or i s given to the cu l t iva t ion of sugarcane. Of medium qual i ty land, 
the so i l of »Bi» covers more than 'Bll« qua l i ty of land or about 

Table UXXVIII 
Total area of the v i l l a g e 78.093 
395 
Type of land 
Good qual i ty land 'A« 
Medium qua l i ty land »Bi» 
Medium qua l i ty land *Bll* 
Poor qua l i ty land *C» 
Other uses of land 
32.440 
26.154 
11.016 
2.020 
6.463 
41.54 
33*49 
14.10 
2.56 
8.31 
Total 78.093 100.00 
one- th i rd of the t o t a l area of the v i l l a g e . The so i l i s sandy in 
t ex tu re and i s e i the r l e f t fallow in any one of the agr icu l tu ra l seasons 
or i s devoted to pigeon-^pea (arhar) i n combination with maize or small 
m i l l e t s or cropped as a sole crop. The medium qual i ty 'Bl l* lands cover 
about 15 per cent of the t o t a l area of the v i l l a g e . The so i l of these 
lands i s clayey in tex ture due to the water-logging on shallow places 
and i s completely devoted to t ransplanted r i c e . 
The poor qua l i ty ' C land i s character ised by the loose 
coarse sands which cover about 3 per cent of the t o t a l area of the 
v i l l a g e . 
1. Locally the s o i l i s known as 'Bhur*. 
396 
Pntpnti;»l ProducUon Unit: 
Table LXXXIX shows the average y ie ld of the various land 
types , t h e i r r e l a t i v e product iv i ty r a t i n g s and the t o t a l number of 
P.P.Us. 
Table LXXXIX 
Average y i e ld per hec ta re of good farmland.. .800 Kilograms 
Type of land 
Good qua l i ty 
land 'A* 
Medium qua l i ty 
land 'Bl* 
Medium qua l i ty 
land 'Bl l* 
Poor qua l i ty 
land *C* 
Total 
Area in 
; hec ta res 
32.440 
26.154 
11.016 
2.020 
71.630 
:Average jPiojection ! 
{per hec tare! | in Kgs. 
960 
650 
440 
-
! Product iv i ty 
ra t ing per 
hec ta re 
1.20 
0 .81 
0.55 
-
: Number of 
} P.P.Us. 
38.93 
21.18 
6.06 
-
66.17 
I t wil^ be seen from Table LXXXIX tha t 72 hec ta res of 
cu l t iva ted land areaequal to 66 P.P.Us. i s mainly the r e s u l t of poor 
qua l i ty of land in genera l . Good qua l i ty lands which cover a consider-
able area, produce only 120 per cent of the product iv i ty of average 
good farmland. On the o ther hand, Bi and Bii lands with the productivi ty 
r a t ings of only o .Bl and 0,55 respec t ive ly , further decrease the t o t a l 
number of P.P.Us. The farmers are aware of the methods tha t may be used 
for increas ing the product iv i ty of land but t h e i r economic conditions 
stand in the way of the development. Individual e f fo r t s for improving 
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the productivity of land cannot be successful. Moreover, the irr igat ion 
f a c i l i t i e s which are awst necessary, cannot be provided by individuals. 
If the vi l lagers foia co-operatives and pool thei r resources together to 
improve the productivity of 'B* landsi a large number of P.P.Us. may be 
added to the present number of P.P.Us. in the v i l lage . Vltith Hie 
application of sufficient quanti t ies of manures and f e r t i l i z e r s , improved 
var ie t ies of seeds and better vil lage pract ice , the yield per hectare 
may considerably be increased in the v i l lage . 
iyy|>gaU9R: 
I t will be seen from the table LXXXVI that although the 
actual amount of ra infa l l was a l i t t l e less than the average, i t was 
timely and evenly distributed during the Kharif season. Almost a l l 
the Kharif crops except groundnut and sugarcane were produced without 
i r r iga t ion . Sugarcane i s i r r igated in the Kharif season because i t 
i s sovm in the months of ^ r i l and May. Due to the early sowing of 
groundnuts before the coiooencement of rain fall» the crop i s i rr igated " 
in the beginning, for ploughing the f ield, for the preparation of seed 
beds, and l a t e r on vthen the commenc^ent of the monsoon i s l a t e . 
The tota l amount of rainfal l during the rabi season was 
inadequate. As a resu l t almost a l l the rabi crops were i r r igated 
except gram and some fields of peas, at leas t once during the period 
of the i r growth. 
The underground water-table remains about 4 to 5 metres below 
the surface during the cold weather season (the period of rabi i r r iga-
tion) and i t further decreases from 6 to 8 metres in the hot weather 
season but i t r i se s in the rainy season and comes up to about 3 metres 
below the surface. 
3; 
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Due to the sandy nature of the soil of the area, water in 
the ponds dries up in the hot weather season. However, tiie water 
that i s stored during the rains in the pond near the settlement i s 
used for i r r iga t ing the rabi crops. Wells are few and a l l of them 
are situated on good quality lands only to i r r i ga t e the sugarcane and 
groundnuts in the hot weather season. These wells are used fot the 
i r r iga t ion of crops and generally some of the rabi crop fields are 
l e f t vdthout any i r r iga t ion due to the shortage of wells. 
The fields under cultivation and lands under other uses, 
in the year 1968T-69, have been shown in f ig . 115. The area occupied 
by each type of land use and i t s percentage to the total area of the 
vi l lage are given in Table XC, 
I t will be- seen from the table that about 88 per cent of the 
to ta l vi l lage land i s under plough, vrtiile mango-groves cover only 
0.48 per cent of the to ta l area of the v i l lage . About 89 per cent 
of the to ta l area of the vil lage i s thus cul t ivable. Out of the 
remaining land, about 3 per cent i s uncultivable because the soil i s 
infer ior and cultivation in these lands i s not profi table . The rest 
of the land which i s not available for cultivation i s shared by 
settlements (1.59 per cent) , cart track(3.66 per cent) and ponds 
(1.17 per cent) . Other uses of the vi l lage land i s comparatively very 
small which i s about 4 per cent of the to ta l area of the vi l lage. 
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Table XC 
Total area of the v i l l a g e 78.093 hec ta res 
,, J. , . Area i n Percentage of the 
Use of land hec ta res t o t a l area 
Cultivated land 
Wasteland 
Groves 
Cart t rack S. road 
Ponds 
I r r i g a t i o n channel 
Playground 
School 
Settlement 
Threshing ground 
Manure p i t s 
69.268 
2.020 
0.344 
2.855 
0.863 
0.546 
0.240 
0.445 
i . l 7 l 
0.226 
0.115 
88.44 
2.56 
0.48 
3.66 
1.17 
0.69 
0.36 
0.59 
1.59 
0.29 
0.17 
Total 78.093 JOO.OO 
Land U t i l i z a t i o n in Kh^rlf g^asoni 
The area under each Kharif crop and other uses of land are 
shown in f i g . 116, The percentages of each crop to the t o t a l land 
under cu l t i va t ion and the net cropped land in the season are 
summarised in Table XCI. 
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Table XCI 
Gross cu l t iva ted land 69.267 
Net cropped land in the Kharif Season,. , 
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hec ta res 
. 40.674 hectares 
Crops 
:Area in jPercent- jPercent- • Total 
hec ta res jages of {ages of 
{gross Jnet 
{cult iva- iQultiva-
jted land jfed land 
Qi.a.4a.„Q2QAs 
Rice (Broad-
cas t ) 
Maize 
Small Mi l le t 
Pigeon Pea 
Q^heL QcQPS 
Sugarcane 
Groundnuts 
ibdder"^ 
laUiUL. 
6.293 
4.734 
3.865 
2.425 
7.238 
10.283 
5.836 
28.593 
9.05 
6.83 
5.55 
3.50 
10.44 
14.82 
8.47 
41.34 
15.46 
11.63 
9.47 
5.95 
17.77 
25.26 
14.46 
. 
percent" 
ages of 
gross 
c u l t i v a -
ted land 
24.93 
33.73 
Total 
percentages 
of Net 
cu l t iva ted 
land 
42.50 
57.50 
41.34 
Total 69.267 100.00 100.00 100.00 100.00 
I t wi l l be seen from Table XCI tha t only 42.50 per cent of the 
net Kharif cu l t iva ted land was devoted to grain crops w*iile 57.50 per cert 
Qf the t o t a l Kharif cu l t iva ted land was devoted to o ther crops such as 
and 
sugarcane.Zgroundnuts Major pa r t of the cu l t iva ted land ronains fallow, 
about 42 per cent of the gross cu l t iva ted land in the Kharif season. 
1. The fodder crop inc ludes rape, big m i l l e t , fodder crop green (»chari*) 
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Among the grain crops broadcast r i c e i s predominant, which 
occupies 15.46 per cent of the net sown area vifaile maize occupies the 
second p lace , 11.63 per cent of the ne t sowm area . Broadcast r i c e 
i s sown on the s i l t y so i l of the v i l l a g e . Other Sharif crops of the 
v i l l a g e are small m i l l e t s and .aitlaJC (pigeonpea) which occupy about 10 
and 6 per cent of the K a^fflLf cropped land r e spec t ive ly . M l a £ i s 
general ly cu l t iva ted as a sole crop in the v i l l age and i t occupies the 
f i e l d s i n both the seasons* 
Among the non-cereal crops, groundnuts occupy the l a rges t 
area, i . e » , one-fourth of the net cu l t iva ted land of the Kharif season. 
The sandy na ture of so i l s u i t s well the cu l t iva t ion of groundnuts. 
Second important non-cereal and cash crop of the v i l l a g e i s sugarcane 
which covers about 18 per cent of the net cu l t iva ted land of the season. 
Sugarcane occupies l a rge ly the sandy loam so i l of the v i l l a g e which 
i s a good qua l i ty *A* land of the v i l l a g e . Ibdder occupies a very 
s ign i f i can t place in the non-cereal crops of the v i l l a g e , i . e . about 
15 per cent of the net cu l t iva ted land of the season. 
I t i s remarkable t h a t about 42 per cent of the cul t iva ted 
land remains fallow which shows the high proportion of the medium 
qua l i t y lands in the v i l l a g e . Fallowing i s p rac t i sed to recoup 
f e r t i l i t y and moisture so tha t i t may produce be t t e r crop of vrfieat 
i n the following rab i season. 
Land Ut i l i 7a t ion in the Rabi Spa son t 
The d i s t r i bu t i on of crops produced in the rabi season, 
1968-69, and other uses of land are depicted in f ig ,117. Table XCII 
gives a summary of each crop produced i n the rabi season and i t s 
:'Jo 
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percentages to the t o t a l cu l t iva ted land as well as to the net cropped 
land. 
Table XCII 
Gross cu l t iva ted l a n d . . . . . . . . 6 9 . 2 6 7 hec ta res 
Net cropped land in the rabi season 36.717 hec tares 
Crops 
: Area in jPercent-
i hec ta res $age of 
' {gross 
' j cu l t iva -
i {ted land 
t 1 
1 1 
[Percent- :Total 
lage of {percent-|net cropp-{age of 
led land {gross 
1 {cuitiva-
; {tedi land 
[Total 
jpercent-|age of net 
! cropped {land 
<?rfl4P ftQP§ 
Barley 
Wheat 
Gram 
Peas 
QXhiZ .Qx&CLS 
Potatoes 
faUftW 
Continual 
Kharif Crops 
16.488 
8.910 
3.928 
5.196 
2.195 
22.886 
9.664 
23.80 
12.86 
5.69 
7.50 
3.15 
33.04 
13.96 
44.90 
24.26 
10.70 
14.16 
05.98 
-
49 •85 
3.15 
33.04 
13.96 
94.02 
5.98 
Total 69.267 100.00 100.00 100.00 100.00 
Table XCII shows tha t the actual cu l t iva ted land in the rabi 
season amounts to 53 per cent of the t o t a l cu l t iva ted land. About 94 
per cent of the net sown area i s occupied by grain crops while the 
remaining 6 per cent i s covered with po ta toes . Only 14 per cent of the 
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gross cu l t iva ted land i s under continual khar i f crops l i k e sugarcane 
and pigeon-pea while a major proportion of the lend i s l e f t fallow in 
the rab i season, i . e . , 33 per cen t . 
Barley i s the major crop of the v i l l age which as a sole crop 
occupies about 45 per cent of the net cropped land.. Second important 
crop of the v i l l age i s wheat which occupies about ope-fourth of the net 
rabi cropped land. Peas cover about one-seventh and gram about one-
tenth of the net cropped land . 
There are no crops of fodder o r green manuring in the rabi 
season, as fodder needs are f u l f i l l e d by the straw obtained from the 
cereal crops . 
A comparison of the khar i f and rabi t ab les (XCI & XCII) shows 
tha t the conditions of cu l t i va t ion and fallowing in the kharif and rabi 
seasons are different* The biggest percentage of tlie net cropped land 
i n the khar i f season i s under non-cereal crops (57 . |0 per cent) v(*iile the 
highest percentage i n the rabi i s under cereal crops (94.02 per cen t ) . 
I 
The smallest percentage i n the net cropped land i n the kharif i s under 
grain crops wAiile the smallest percentage in the rabi i s of non-cereal 
crops (po ta toes ) . The fallow land i s 41.34 per cen^ of the t o t a l land 
under cu l t i va t ion i n the khar i f season viAiile in the r ab i season, i t i s 
33.04 per cen t . 
A comparison of f i g s . 116 and 117 wi l l c lear ly ind ica t e that 
wheat i s general ly grown in those f i e l d s which are e i the r l e f t fallow or 
are occupied by maize o r fodder in the previous kharif season. Barley 
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which occupies the l a r g e s t cu l t iva ted area of the season i s grown 
general ly on the f i e ld s which are occupied by grotipdnuts, fodder and 
broadcast r i c e in the previous kharif season, Pee|s i s the next 
important crop af ter barley and wheat i s mainly grpwn on the f ie lds 
formerly occupied by broadcast r i c e and fodder. (|ram i s grown on the 
f i e ld s which are occupied by small m i l l e t and b r o ^ c a s t r i c e in the 
previous khar i f season. I t i s sown as a sole crop in the v i l l a g e . 
Table XCII fur ther shows tha t about one-seventh of the c u l t i -
vated land remains occupied by the continual khar i f crops, which include 
sugarcane and pigeon-pea. About 14 per cent of the cu l t iva ted land i s 
l e f t fallow in t h i s season and i s devoted general ly to cane cu l t iva t ion 
in the following kharif season. Thus the actual cu l t iva ted area in 
t h i s season i s r e s t r i c t e d by both these f a c t o r s . 
Double Cropped Landt 
Ihe area cropped in t^e khar i f and rabi i s known as the double 
cropped land which i s shown in f i g . 118, I t has an area of 8.123 hectares 
o r 11.73 per cent of the t o t a l land under c u l t i v a t i o n . The p rac t i ce of 
double cropping i s mainly on good qua l i ty »A* lands . Ihe increasing 
appl ica t ion of manures and timely i r r i g a t i o n may increase the area under 
double cropping. The p r a c t i c e of fallowing in both the seasons and the 
cont inuat ion of kharif crops in the rab i season are major causes for 
such a l e s s area under double cropping, A comparison of figure l l6 
and 117 wi l l i nd i ca t e tha t double cropped lands are mainly confined to 
the good qua l i t y land. The medium qua l i ty land *Bl» are i n f e r i o r in 
f e r t i l i t y and are not devoted to double cropping. These lands are l e f t 
fallow in any one of the seasons to recoup t h e i r f e r t i l i t y . 
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I^ flnd use i>nd p o n u l a t i o n t 
The wr i t e r has worked out the per capi ta share of v i l l age r s 
in various categor ies of land and the r e su l t i ng f igures have been 
shown i n Table XCIII. 
The t o t a l population dependent upon the produce of lands in 
Kamalapur i s 210. Table XCIII has given the t o t a l amount and per 
capi ta share in each of the t o t a l cu l t iva ted land, net cropped land 
in the khar i f season, ne t cropped land in the rabi season, gross cu l t i -
vated land and the double cropped land in the v i l l a g e . 
Table XCIII 
Total population of the v i l l a g e . . . . 2 1 0 
(Area in Hectares) 
Land per 
head of 
population 
Total i 
1 Area 
1 of the 
[ Vi l lage 
78.093 
0^371 
JTotal ' |Area | 
;under j 
I cu l t i - ' 
ivation 
69.268 
0.329 
Net j 
cropped ' 
land in 
, the 
S Kharif 
season 
40.674 
0.193 
1 Net 
1 cropped 
• land in 
I the 
I Rabi 
1 season 
36.717 
0.174 
t • 
Gross i 
| c u l t i - « 
[vated » 
[land J [(of both] 
jkharif j 
[and rab i ; 
jseasons | 
77.391 
• 
0.368 
Double 
cropped 
land 
8.123 
0.038 
According to Table XCIII, the per capi ta share of the t o t a l 
land under cu l t i va t i on i s 0.371 hectare in the v i l l a g e . I t decreases to 
0.193 hec ta res in the khar i f season due to l a rge area under fallowing. 
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But in the rabi season, the per capita share further decreases to 
0.174 hectare due to fallowing and continual kharif crops. 
The per capita share of the gross cultivated land i s 
0.368 hectare which may be ci ted as the actual amount of land to 
support a person in the v i l l a g e . The double cropped land, i s only 
0.038 hectare per head* 
An analysis of the v i l lage population on the basis of their 
occupation, wi l l reveal that 185 persons or approximately 88 per cent 
of the total population of the v i l lage i s primary rural which entirely 
depends on agricultural land. The r&naining population, being secondary 
rural, serves the primary rural population, and i s dependent upon the 
f i e ld produce of the former c lass through their ancillary services. 
CfllQffJrP Intake: 
An attempt has been made in Table XCIII-A to show the 
y ie ld per hectare of various crops grown in the v i l l a g e . These 
f igures were obtained during the course of f i e ld work af te r repeated 
in te r roga t ion with the farmers. On the bas is of t h i s y ie ld , the 
t o t a l production of various crops of the v i l l a g e i s ascertained and 
f ina l ly 'EDod Balance Sheet ' has been prepared to assess the 
n u t r i t i o n a l standard of the v i l l age people. 
I t w i l l be seen from Table XCIII-B tha t almost a l l the 
c a l o r i e s are obtained from the foodgrains. About 30 per cent of 
the t o t a l ca lo r i e s are obtained from kharif crops and 7o per cent 
from rabi c rops . Among the kharif crops r i c e and maize have the 
equal share i . e . 15 per cent each, to the t o t a l c a l o r i e s . Among 
412 
the rabi crops barley i s providing about one- th i rd of the t o t a l 
c a l o r i e s . 
TABLE XCIILA 
Vil lage Kaffnalapur 
(1968-69) 
Crops i Yield per hec ta re 
\ (kilograms) 
Rice broadcast 
(unhusked) 1265 
Rice transplanted 
(unhusked) 1453 
Maize 1174 
Small m i l l e t 497 
Pulses (Pigeon Pea) . 712 
Sugarcane (gur) 3632 
Barley 1297 
Wheat 1025 
Gram 1203 
Peas 1408 
Potatoes 3682 
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LAND UTILIZATION IN GAURIA 
ipgaUon? 
The v i l l age Gauria vAiich l i e s in Ta^sil Biswan i s s i tua ted 
a t 27*'44«30" l a t i t u d e North and 81® 11* East longitude (K.g.119). The 
v i l l a g e i s spread over Ghaghara Khadar having a general slope from 
north-west to south-eas t . The predominant t ex tu re of the so i l i s sand 
mixed with f ine s i l t s . 
The v i l l age Gauria i s bounded by the v i l l a g e s of Behar in 
the nor th , Mandhiha in the south Biswan in the west, while the eastern 
boundary i s formed by the Ghaghra r i v e r . The water t ab l e in the area 
i s high, ranging between 5 to 6 metres during the dry monsoon months 
and 2 to 3 metres during the season of general ra ins* The v i l l age i s 
s i tua ted i n the Khadar of the r i ve r Ghaghara vMch flows to the north-
eas t of the v i l l a g e a t a d is tance of 2 k i lometres . The t r a c t i s an 
i l l drained p la in of sandy s o i l . During the hot weather season i t i s 
confined to a narrow channel, w^ile in the rainy seas6n i t covers the 
whole channel and often overflows i t s r i g h t bank. The volume of the 
water in i t s channel i s very much influenced by the f luc tuat ion in water 
l eve l i n the r i v e r Ghaghara. 
The v i l l age i s not very favourably located as regards the 
means of communication. There i s an unmetalled road v^ich passes close 
to the v i l l a g e but i t serves b e t t e r purpose in the season of rains* No 
metalled road passes near the v i l l a g e . The pargana Tambaur t i^ch i s a 
good marketing towj a t a d i s tance of 3 ki lometres which i s joined to 
4ii 
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the village by unmetalled road. The road further leads to the bank 
of Ghaghara where ferry service exists. 
/ 
There are no c l imat ic data recorded in the v i l l a g e . The 
wr i t e r has u t i l i z e d the r a i n f a l l data recorded a t Biswan Tahsil for a 
c lose approximation of the general c l imat ic condit ions of the v i l l age . 
Table XCIV and XCV show the monthly r a i n f a l l recorded a t Biswan during 
Kharif and rabi seasons of 1968-69. 
Table XCIV 
Kharif season 1968 (Biswan) 
Rainfal l i n 
m.m. 35.8 
Number of 
ra iny days 3 
Average r a i n -
f a l l in ffl.ffl. 130.4 
285.5 205.0 
8 11 
362.7 302.9 
305.8 
14 
242.9 
211.7 
10 
563.2 
1043.8 
46 
1102.4 
Table XCV 
Rabi Season . . . . . . , 1968-69 (Biswan) 
M N H 
^vember {December i January {February .March 
I • • • I ,1 , , - I I I , t • i] 
Rainfal l in 
a.m. 5 .3 
Number of 
ra iny days 2 
Average rain-
fall in ro.m. 6.6 
4.9 20.7 9.5 0.3 
6.1 10.6 14.0 13.0 
Total 
40.7 
13 
50.8 
41S 
Li^fii n T ; > c c i f i c a t i o n i 
Table XCVI 
Total area of the v i l l age . ,54.245 hec ta res 
C las s i f i ca t ion of land 
Good qua l i ty land *A' 
Medium qua l i ty land *Bl» 
Mediuffl q u a l i t y land *Bli» 
Other uses of land 
\ Area in 
{ hec ta res 
Percentage of the 
t o t a l area 
20.979 
22.153 
8.995 
2.118 
38.68 
40.84 
16.58 
3.90 
Total 54.245 IDO.OO 
The so i l of the area in v^ich -ttue v i l l a g e i s s i tua ted i s 
mainly sandy or sandy loam and in each flood the r i v e r deposi ts some 
sand and s i l t . On the bas i s of f e r t i l i t y and product iv i ty the v i l l age 
f i e l d s have been c l a s s i f i ed and mapped in f i g . 120. A summary of the 
area occupied by each land type has been given in Table XCVII. 
I t i s c lear from Table XCVII tha t about :^ per cent of the 
t o t a l area of the v i l l a g e i s good qua l i ty land yiniip i s e i the r cropped 
twice during a year o r i s devoted to cane c u l t i v a t i o n . The so i l of 
these lands i s s i l t y sand and i s mostly confined around the set t lement. 
The so i l of medium qua l i ty land i s sandy and i s l e s s productive 
than *A*. These lands are generally l e f t fallow i n the Kharif seasons 
1 . Other uses of land include in t h i s v i l l a g e set t lement , ca r t track 
and pond. 
4i^^ 
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and devoted to the cu l t i va t ion of mustard. Sometimes i t i s devoted to 
the cu l t i va t i on of broadcast r i c e , fodder and small m i l l e t and i s l e f t 
fallow in the rab i season. The combined 'Bi< and 'Bl i* lands cover 
the l a r g e s t pa r t of the v i l l a g e land, i . e . , about 6f7 per cent of the 
E 
t o t a l area of the v i l l a g e . There i s no waste land ^or highly sandy 
na ture of so i l t ha t can be placed in the ' C poor dual i ty of land in 
the year of enquiry. 
Po ten t i a l Production Unit; 
Table XCVII shows the average y ie ld of the various land 
types, t h e i r r e l a t i v e product iv i ty r a t ings and the -po ten t i a l production 
u n i t s derived from thera. 
Table XCVII 
Average y ie ld per hec tare of good farmland..;.830 kilograms 
Type of land 
Area i n 
hec ta res 
Average : j p roduc t iv i - jNumber of 
production 
per hec-
t a r e in 
ty ra t ing 
; per hectare 
P.P.Us. 
Good qua l i ty Land 'A* 
Medium qua l i ty Land 
•Bl« 
Medium qua l i ty land 
»Bii» 
Poor qua l i t y Land 'C* 
20.979 
22.153 
8,995 
2 . U 8 
1130 -
830 . 
640 
.^ 
1.36 
1.00 
0.77 
. 
28.53 
22.15 
6.93 
Total 54.245 57.61 
OSI' 
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Table XCVII indicates that 54 hectares o | agridultural land 
of the vi l lage i s equal to 58 hectares of average t 00d faxifiland* The 
equal number of P.P.Us as well as the higher produi t i v i ty of these 
lands. There are 21 hectares of *A» land vshich ar ( potentially equal 
to 29 hectares. These are the best lands of the v l lage and, there-
fore, they should not be put under non-agricultura . use at any cost. 
The average yield of medium quality land i s much 1jss than that of the 
average yield of good farmland and consequently t l ^ re i s a vdde gap 
I between the number of P.P.Us. of *A» and *Bi» lancfc although they 
actually cover almost equal number of hectares, f^^s shows that the 
vil lage lands have significant potent ia l i ty and i s given proper care 
and use of improved methods of farming, good resu]|ts may be achieved. 
The area i r r iga ted during the kharif and rabi seasons of 
1968-69 has been shown in f ig . 121. I t i s clear flora Table XCIV that the 
ra infa l l during the kharif season, though scanty, .was well distributed 
throughout the season. Therefore, almost a l l the'kharif crops of the 
vil lage with the exception of sugarcane were produced without i r r iga-
i 
t ion. As sugarcane i s sown in hot months of Apri I and May and, 
therefore, requires i r r iga t ion for i t s growth, tw .ce or thr ice , before 
the break of the monsoon. The means of i r r iga t io i in the village 
; 
are limited. Wells constitute the main source off i r r iga t ion . I rr iga-
tion in the rabi season i s , therefore, provided t|> a very limited area 
and with the exception of few fields of wheat and barley, a l l the crops 
l ike gram, barley and mustard are grovtfi without s^y i r r iga t ion . Gran 
:«^o 
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a 
mixed vdth wheat i s produced in a subs tan t i a l area of thd v i l l age arid 
i t i s also grown as a sole crop. Gram i s a crop which requi res bet ter 
aera t ion than moisture for i t s successful growth [and i s , therefore , 
grown without i r r i g a t i o n . 
The bank of the r i v e r i s so high that water cannot be l i f t e d 
ea s i l y . The r i v e r Ghaghara, therefore , does not ^evve as a source of 
i r r i g a t i o n while i r r i g a t i o n by means of wel ls i s ]|imited, as the sandy 
s o i l and low water - tab le make the construct ion of iwells both d i f f i c u l t 
and expensive. Agricul tural opera t ions , therefore , suffer from lack of 
i r r i g a t i o n f a c i l i t i e s . Production can eas i ly be jbicreased to a 
considerable extent i f i r r i g a t i o n f a c i l i t i e s are drovided. 
Itand UUl^zaUon: 
The land use of the v i l l a g e in 1968^69 %s shown in figs.122 
i 
to .124 which are based on the w r i t e r ' s f i e ld work of the v i l l a g e . 
Table XCVIII gives a summary of the proport ion of the v i l l age lands 
devoted to various uses in the year 1968-69. 
Table XWIII 
The t o t a l area of the v i l l a g e 54^245 hectares 
Use of land | ^ ® J i " | Percentage of the 
t hgctiiygs 1 , p ta l area . 
Cult ivated land 50.544 93.18 
Grove 1.584 2.92 
Settlement 1.093 2.02 
Pond 0.186 0 .34 
Cart t rack 0.838 1.54 
Total 54.245 ; 100.00 
1. Howard, A., Howard, G.L.C. and Khan, A.R. 'Some Var ie t ies of Indian 
5^3?• MssnoJTs of the Department of Agriculture^ nf Ir^rfi^, f ft^f^nir^i 
Se r i e s ) , Vol.VII, p .217. ; 
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Table XCVIII shows tha t 93.18 per cent of the t o t a l area 
of the v i l l a g e i s under cu l t iva t ion while about 4 j e r cent of the 
t o t a l area i s covered with mango grove. As such t i e cu l t iva ted land 
in the v i l l a g e amounts to 96 per cent of the t o t a l -area. There i s no 
wasteland in the v i l l age while set t lement, pond an< ca r t t r acks cover 
about 4 per cent of the t o t a l area . i 
The s ize of the f i e ld s show a c lose r e l a i ionsh ip with the 
qua l i ty of f i e l d s . The lands of good qual i ty geneijally possess smaller 
s ize of f i e l d s than the medium qual i ty of l ands . 
L^nd U t i l i s a t i o n in the Khailf Season: 
The lands occupied by various crops and e the r uses of land 
in the Kharif season are shown in f i g , 123. The ar( a occupied by each 
crop and i t s percentages to the t o t a l cu l t iva ted 1< nd and to the net 
cropped land are summarised in Table XCIX. | 
r 
Table XCIX [ 
Gross cu l t iva ted land . . . 50 .542 hec ta re 
Net cropped land in the Kharif season, . . .46,B99 hec ta res 
Crops Area i n jPercent-hec ta res jage of t a l per-jPercent- jTc Jage of jc* t>tage of 
•gross |Net Igisss cu l -
Jcult ivated Jcult iva- Itajvated 
Total 
percentage 
of Net 
cul t iva ted 
QS^n .QS.QSLS 
Maize 
Rice 
Small M i l l e t 
Qthex; .Qrops 
Sugarcane 
Fodder 
fa^lQvy 
22.153 
11.788 
9 ,291 
1.871 
1.794 
3.645 
43 .93 
23 .52 
18.46 
3.65 
3.20 
7 . 3 4 
47 .23 
25 .14 
19 .81 
4.00 
3 .82 
„ 
».81 92.18 
6.85 
7.34 
4.00 
3.82 
Total 50.542 100.00 100.00 100,00 100.00 
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Table XCIX shows tha t about 86 per cent of the t o t a l area 
under cu l t i va t i on i s under grain crops and only 6.85 per cent under 
non-cereal crops . On the other hand, 7.34 per cent of the t o t a l land 
under cu l t iva t ion i s l e f t fallow owing to poor f e r t i l i t y or i t s l i a b i -
l i t y to inundat ion. Out of the net cropped land in the kharif season, 
92.18 per cent i s under grain crops and only 4 per cent i s under non-
cereal crops . 
Among the grain crops, maize, wAiich occupies about 48 per cent 
i s the major crop of the v i l l a g e . The second crop in importance i s 
broadcast r i c e which occupies about 25 per cent of the net kharif 
cropped land . The reason for the high percentage of the area under 
maize l i e s in the fact t ha t the highlying buds which are r e l a t i v e l y 
secure from inundation favour the cu l t i va t ion of maize ra the r than r i c e . 
The ro t a t ion of maize and wheat or wheat mixed vdth barley i s the 
general p r ac t i ce in the v i l l a g e . But i s not so common as gram mixed 
with vi^eat as i t gives r e l a t i v e l y higher re turn than tha t of v^eat 
with bar ley . Broadcast r i c e v^iich i s the another important crop of the 
season, i s general ly grovwi on the s i l t y so i l lying in the lower port ions 
of the v i l l a g e . Sugarcane covers only 4 per cent of the net kharif 
cu l t iva ted land of the v i l l a g e . Small m i l l e t i s also grown on about 
20 per cent of the net kharif cu l t iva ted land. 
I t wi l l fur ther be seen tha t about 7 per cent of the c u l t i -
vated land i s l e f t fallow vAiich i s general ly devoted to v^eat in the 
following rabi season. I t w i l l be more p ro f i t ab l e to sow sun-hemp 
i n these f i e ld s so tha t the farmer, apar t from increas ing the f e r t i l i t y 
of the land, may, get f i b r e , fuel and green fodder. 
1. I t i s l oca l ly known as 'Kodon*, 
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L;»nd U t i l i s a t i o n i n the Rabi Seasor^: 
The d i s t r i b u t i o n of crops grovai i n the rab i season of 
1968-69 and the uses of land are shown in f i g . 124. A summary of the 
area under each rabi crop and i t s percentage to the t o t a l land under 
cu l t i va t i on and to the ne t cropped land i s given i n Table £ . 
Table 5 shows t h a t about 71 per cent of the t o t a l land under 
cu l t iva t ion has been cropped in the rabi season. Out of the net 
cropped land, 99.65 per cent i s under grain crops and only 0.35 per 
cent has been devoted to mustard. 
Among the grain crops, wheat occupies the l a r g e s t percentage 
of the ne t cropped area (68,78 per c e n t ) . Wheat i s sov«n as a sole 
crop as well as in combination with gram. Vtieat i n combination with 
gram occupies about 27 per cent of the ne t cropped land . Thus vrfieat 
(mixed with gram) alone occupies about 95 per cent of the net cul t iva ted 
area in the rabi season. Wieat i s general ly sown in the f i e lds l e f t 
fallow during the Kharif season and also on the land given to maize in 
t h e previous season. INheat and graa as a mixed crop i s grown in the 
f i e ld s occupied by maize and broadcast r i c e and even on the lands 
occupied by small m i l l e t s and broadcast r i c e . Gram i s also sown as a 
sole crop but i t occupies a very meagre percentage (about l . : ^ per cent 
of the net cropped l a n d ) . A very i n s i g n i f i c a n t percentage i s occupied 
by the mustard (o«35 per cent of the net rab i sown a rga ) . 
4^9 
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Table £ 
Gross cu l t iva ted l a n d . . . . . , 5 0 . 5 4 0 hectare 
Net cropped land in the rabi season . , . ,35 .652 hectare 
i 
i 
Crops 
Area in 
hec ta res 
jPercent-
Jage of 
igross {cultiva-
t e d land 
t 
1 
jPercent-
lage of 
Inet {cropped {land 
< 
:Total 1 
{percent- i 
{age of ' {gross i {cultiva- ' {ted land 
Total 
percent-
1 age of 
^ net c u l t i -
t vated land 
G?ra?-p-Qrops 
VDheat 
Vftieat Gram 
Barley 
Gram 
Other Crops 
Mustard o i l seed 
lallsm 
Continual Kharif 
crops 
24,515 
9.453 
1.109 
0.446 
0,129 
13.018 
1.870 
48.45 
18.72 
2.20 
0.89 
0.28 
25.76 
3.70 
68.78 
26.52 
3.10 
1.25 
0.35 
-
mm 
70.26 
0,28 
25.76 
3.70 
99.65 
0.35 
Total 50.540 100,00 100.00 100.00 100,00 
I t i s also c l ea r from the above tab le tha t about 30 per cent 
of the cu l t iva ted land has e i t h e r remained occupied with continual 
kharif crops o r i s l e f t fallow. I t shows tha t i f a t t en t ion i s focussed 
towards the u t i l i z a t i o n of these fallow lands which cover about 26 
per cent of the t o t a l area, a considerable area may be brought under 
rab i crops . 
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DnublP Cronned Land: 
The area which i s cropped twice in the Kharif as well as in the 
rab i seasons i s shoi»«n in f i g . 125. About 71 per cent of the cul t iva ted 
land i s given to double cropping so there i s no prospect of bringing 
addi t ional cu l t iva ted land under double cropping because some of the 
v i l l age land cannot be cropped in the khar i f season owing to the danger 
of f loods. All the double cropped area i s c l a s s i f i e d good qual i ty land 
•A». 
Land us«» and populat ion; 
The wri ter has worked out the per capi ta share of the population 
in the d i f f e ren t land types in the v i l l a g e and the r e su l t i ng f igures have 
been given in Table CI. 
Table CI 
loital Population of the Vil lage 185 
i Total jArea of 
' t he 
{village 
fin hec-
1 t a r e s 
Total 
a v a i l -
able 
land 
for 
cul t iva-
t ion 
Net i Net 
cropped? cropped 
land in I land in 
the 
Kharif 
Season 
the Rabi 
Season 
Total Double 
cu l t i va - I cropped 
ted land; 
(both I 
Kharif &| 
Rabi) » 
land 
54.245 50.544 46.899 35.652 82.551 32.007 
Land per head 
of population 0.293 0.273 0.253 0.192 0.446 0.173 
Table CI shows tha t the per capi ta land avai lable for cu l t iva -
t ion i s 0.273 hec ta re which, owing to the p r a c t i c e of fallowing in the 
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kharif season, becomes 0.253 hectare per head. The net cropped land 
in the rabi season further decreases to 0.192 hectare her head due to 
fallovdng in the rabi season and continual kharif crops. 
The gross cultivated land of both Kharif and rabi season 
anount to 0.446 hectare per head of population. The actual amount of 
land vMch support one person in the v i l lage Gauria i s thus 0.446 
hectare. On the other hand the double cropped land amounts to 
0.173 hectare. 
Out of the total population, 91 per cent are primary rural 
or cultivators} and the rest are secondary rural v^o are dependent 
upon the produce of the farmers, l i k e potters , t a i l o r s , carpenters, 
barber and shopkeeper* 
Caloric In take: 
Table CI-A shows the y ie ld per hectare of various crops 
grown in the v i l l a g e . The y ie ld was ascertained during the course 
of f i e ld work in local un i t s and was f ina l ly converted in metric system. 
On the bas i s of the production of various crops and the to t a l 
population dependent on t h i s produce, Food Balance Sheet (Table CI-B) 
has been prepared to assess the n u t r i t i o n a l standard of the people. 
I t w i l l be seen from Table CI-B that about 94 per cent of the t o t a l 
ca lo r i e s are obtained from the foodgrains and the remaining 6 per cent 
i s received from sugarcane (gur ) . Kharif crops provide only 40 per 
cent of the t o t a l c a l o r i e s . Among kharif crops maize provides about 
20 per cent of the t o t a l c a l o r i e s . Rabi crops (wheat, barley and gram) 
provide about 6o per cent of the t o t a l c a l o r i e s . Among rabi crops 
wheat provides about 25 per cent of the t o t a l c a l o r i e s . 
TABLE CI-A 
V i l l a g e Gauria J.968-69 
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Crops Yield pe r h e c t a r e 
(k i lograms) 
Maize 
Rice (b roadcas t ) 
unhusked 
Small M i l l e t 
Sugar (gur) 
Wheat 
Wheat and gram 
Barley 
Gram 
529 
558 
469 
2614 
778 
771 
264 
507 
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P A R T - III 
N U T R I T I O N A N D N U T R I T I O N A L 
D E F I C I E N C Y D I S E A S E S 
GIUPTEE XII 
HUTRITIOH AlfD HUTRITKaril. SBFIOIMOY PISEASES 
INTROIUOTIOHl 
Lanfl is the main source which provides nutr i t ion flirectly 
or indirect ly to the people. Land-use study would not he complete 
unless the nutr i t ion ohtained from the land is related to the people 
and an assessment i s made of the deficiency diseases i f any* The 
correlation of under->nutrition and malnutrition diseases may help in 
planning a balanced land-use and a balanced die t for the people* As 
thft prolonged s ta te of under-nutrition leads to malnutrition of protein 
and the defective u t i l i za t ion of other nutr ient elements* Under-nutrition 
and malnutrition as well as deficiency diseases weaken the productive 
efficiency of the cultivator and resul t in poor agricultural yield and 
thus a vicious circle of poor agriculture and poor health continues* 
The purpose of research in nut r i t ion and nutr i t ional deficiency 
diseases of the rural population of the selected vil lages of the area 
under study is to assess the rea l nutr i t ional value of the diets of the 
vi l lagers and the diseases from which they suffer owing to nutr i t ional 
deficiency* Further the field survey of the deficiency diseases conducted 
among the population of these vi l lages , wi l l provide a strong basis of 
correlation of these diseases with the actual intake of nutr i t ive elements. 
The deficiency diseases wil l be studied in two categories: 
f i rs t ly* the deficiency diseases which most often occur due to prolonged 
deficiency of nutr ients in the diet; secondlyj the diseases which are 
basically produced by deficiency and are accentuated owing to deficiency* 
In the absence of adequate data of dietary habits and diseases 
for the whole region, i t was considered worthwhile to conduct a thorough 
433 
f i e ld ixwestigation of the dietary habits and a l l i e d diseases of the 
selected vi l lages* and to correlate the nutritional intake with the 
nalnntrltions under-nutrition and the deficiency diseases i f any* 
In order to obtain adeg.uate and re l iable data of dietary habit 
of each person daily in the vi l lages a f i e l d invest igat ion of the vi l lage 
eeonomy was carried out* The people were c lass i f i ed into thsee economic 
groups on the basis of agricultural produce in a household (well off* 
medium and poor ) in each vi l lage* I t i s clear from Table CII that where 
percentage of population in wel l -of f economic group i s high the total 
caloric intake per head per day i s also high and i s also related to the 
good quality of the s o i l of the v i l lage* Similarly where the h i ^ per-
centage of population ex i s t in medium and poor economic groups, the per 
head caloric intake i s lower than the wel l -off economic group and the 
s o i l i s also inferior* From each economic group a few sample household 
were selected and daily dietaz^ survey was made in three seasons in a 
year, i*e*, autumn, winter and summer, because seasonal agricultural 
produce exercise great influence on dietary habits of the vi l lagers* The 
diseases caused by the nutrit ional deficiency, were also recorded season-
wise* 
1* These are the economic groups c lass i f i ed on the basis of landholding, 
tota l production per household and se l f - su f f i c i ent food production 
of the households* The households having surplus production have been 
counted in wel l -off group* Similarly, the s e l f - su f f i c i en t households 
with no surplus production and the households iriiich are not se l f -
suff ic ient in food production have been counted in medium and poor 
economic group respectively* 
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TilBLB Oil 
Sconomlc groaps i n each t i l l a g e and i t s piHPeft&tage 
to the v i l lage population In relat ion t© ^ e viXlatge 
s o i l and dally caloric intake per head 
Vil lages 
» Total ^Percentage of Population « « Caloric 
I Popu- »BB^gr eiash gggnoffi^ fl ggPBP» Sol l Typet Intake 
t la t ion I : : t t 
t iVell off medium IPoor t t 
J I t I t f 
Bhagvanpur Maf i 
Bakhshupur 
Bhat Ehera 
Kamalapur 
Roshan Hagar 
Hundla Mahadev 
L i l a u t i 
Prem Ifagar 
Unera 
Narainpur 
Ohak Eodso: 
Gauria 
260 
142 
35 
210 
107 
67 
96 
415 
146 
182 
62 
185 
28 .1 
24*6 
2 3 . 1 
1 8 . 1 
24 .3 
2 6 . 9 
17.8 
18 .3 
24 .0 
2 0 . 7 
1 9 . 4 
21 .5 
4B.8 
43 .6 
53.8 
60*5 
4 3 . 0 
52.2 
58 .2 
61 .2 
54 ,9 
4 9 . 1 
51 .6 
53.8 
2 3 . 1 
31 .8 
2 3 . 1 
21*4 
3 2 . 7 
20 .9 
2 4 . 0 
2 0 . 5 
2 1 . 1 
30 .2 
2 9 . 0 
24.7 
Loaia 
Loajan 
hosBi 
LoaD 
Olayey 
Loam 
Clayey 
Clayey 
Clayey 
Sandy Loam 
Sandy Loam 
Sandy Loaa 
Sandy 
2423.00 
2256.00 
2552.00 
2313.00 
2521.00 
2366.00 
2278.00 
2446.00 
2158.00 
2095.00 
2067.00 
2040.00 
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7he 'Food Balance Sheet Method' i s not suitable and appropriate 
for the ao(»irate aseessiaent of the daily dietary intake data per head** 
Therefore, weighment methods nhich i s based on the daily dietary survey, 
has been considered for the accurate resul t of the nutri t ive elements and 
the deficiency diseases* As i t i s e v i ^ n t from Table QIIl that there i s 
a marked gap between these two methods and the nutrients available by the 
wei^iment method indicates the actual intake and i s , therefore, more 
convincing than the Food Balance Sheet Method* 
The term 'Nutritional Deficiency diseases* i s related to the 
deficiency of the nutrients in the body* Our nutrients need of the body 
i s dynamic and in time they must be replaced i n varying degree by the 
nutrients supplied by the food* The daily food Ttaieh we consume alwa^ 
serves many purposes, f i r s t l y , as a fuel that derive the human machine; 
secondly, i t i s required for bo ay-building - the growth, the repair or 
renewal of the actual body including reproduction and thirdly, to preserve 
a proper medium in which biochemical process of the body can take place* 
I f the food ingested f a i l s to subserve these functions adegLi^ately, the 
architecture of the l i v i n g t i s sues becomes imperfects transformation of 
energy in the body becomes deranged, and metabolic process disordered, 
with consequent abnormalities occurring i n the body* The fai lure of food 
to subserve these functions may be brou^t about i n number of wayst 
f i r s t l y , i t may be the resul t of inadequate intake of essent ia l nutrients 
due tQ lack of food, secondly, i t may develop as a result of fai lure to 
absorb normally the essent ia l nutrients supplied by the diet in adeg.uate 
g.uantity 
• The merits and demerits of 'Food Balance Sheet' and weighment methods 
^ have already been explained in the 6th Chapter (The Selected Vil lages) 
1* Stamp, L*P* The Geography of Life and Death, London, 1964, p*97 
Sioiilarlys n d t r i t l o n a l deiTiciency diseases may a lso be b r o u ^ t 
about by impaired d iges t iont excessive excretions reduced in take , abnormal 
intermediate aetabolism, reduced s torage f a c i l i t i e s and increased b io log i -
cal demand* 
Owing to the heavy pressure of populat ion and low y ie ld of food 
crops per hec tare , the a v a i l a b i l i t y of n u t r i t i o n i s g.uite inadequate* 
Baligious and c u l t u r a l taboos* ignorance about the knowled^ of nu t r i t i ona 
science i n the area under study i s a l so responsible for malnutr i t ion to 
sooe extent* As a resu l to f malnutr i t ions several diseases occur* But 
i n t h i s connection i t may be appreciated t h a t nos t of the diseases l i k e 
r i cke t s* pe l l ag ra and osteomalacia r e s u l t from the lack of mult iple 
nu t r i en t s r a t h e r than the deficiency of a s ingle nutr ient* 
An attempt has been made to study the n u t r i t i o n a l deficiency 
diseases a t the v i l l age l eve l i n the area* The d ie t a ry surveys together 
with the n u t r i t i o n a l deficiency diseases car r ied out by the wr i te r i n the 
twelve se lec ted v i l l a g e s of the d i s t r i c t s Sheri , S i tapur and Barabanki 
during the year 1968-69, show t h a t the d i e t of a considerable proportion 
of the populat ion has recen t ly become welL-to-do* However, the die tary 
hab i t s of most of them have l a rge ly remained unchanged* Though the d i e t 
of the common v i l l a g e r s remains adequate for the most p a r t , *an adeauate 
d ie t does not , of course, insure adequate n u t r i t i o n ' * The n u t r i t i o n a l 
deficiency of one or of more n u t r i e n t s i s possible* Nevertheless the 
poor c l a s s i s much l i a b l e to suffer from low qua l i t y and insu f f i c i en t 
quant i ty of food, as found i n most of the v i l lages of medium qua l i ty 
lands* The pa t i en t s a re mostly from the poor c lasses of people l iv ing 
1* Heinz, H . J , , Heinz Handbook of Nu t r i t i on , New York, 1959, p*207 
2* Corwin, B.H.L., Beology of Health (New York), 1949, p*55 
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on diets that are both qualitatively anfl (laantitatively inadequate. 
The villagers are predominantly vegetarian and their main diet 
consists of cereals, pulses and starchy roots and sugar. Oereals contri-
bute substantially to the energy value and to the protein content of the 
diet compared to the starchy roots and sagar. Although the starchy roots 
have low protein content, they constitute valuable sources of vitamins 
and minerals and sugar, with energy in readily assimiable form. But 
2 
they have no nutritional appeal. 
The residential character of the villages, for example, the 
nasty smells from the cow-dung and urine close to the residential com-
pounds and bad drainage systems which is found in almost all the villages, 
are also responsible for certain other diseases. There are many diseases 
which are due to non-nutritional causes, but they are increased by 
nutritional deficiencies. Thus unhygienic conditions and other causes 
interplay with nutritional deficiencies in the growth and development of 
many other diseases. 
The diet of 60 per cent of the population of the selected vill-
ages is deficient in protein, while the actual intake of fat, calcium. 
Vitamin A, Bg and G and carbohydrate is inadeq.uate. However, the con-
sumption of iron, niacin and Vitamin B^ is satisfactory to a certain 
extent. Such inadequate diets are reflected in wide prevalence of 
malnutrition. 
1. May, J»M., The Bcology of Malnutrition in the Far and Near Bast 
(New YoiSfc), p. 227 
2 . Sukhatme, P.Y. Feeding I n d i a ' s Growing Mi l l i ons , Bombay, 1965, 
p . 96 
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The morbidity i n the v i l l a g e s are due to the chronic mal-
n u t r i t i o n and inadecLuate d i e t s and backwardness and ignorance are also 
responsible to a l a rge ex ten t . The morbidity va r i e s from 6,2 per cent 
2 
to 8.2 per cent i n the v i l l a g e s , while the mor ta l i ty va r i e s from zero 
to 1.6 per cent a as i t i s shown i n the Table 01 v , f i g . 126. 
TABLE OIV 
Percentage of Morbidity and Mor ta l i ty in the Selected Vil lages 
t I ; 
Villages t Caloric intake* Percentage ofi 
t per head per « Morbidity to » 
t day » the total « 
i I population » 
t I I 
Percentage oft Soi l tjrpes 
Mortal ty to * of the 
the t o t a l « v i l l ages 
pa t i en t s « 
t 
Bhagwanpur 
Mafi 
Roshan Hagar 
Bhatkhera 
linera 
Harainpur 
Ghak Kodar 
Li la i i t l 
Bakhshapar 
Hundia Mahadeo 
Prem Nagar 
Kamalpor 
2423.0 
2521.0 
2552.0 
2158.0 
2095. 0 
2007.0 
2278.0 
2256.0 
2366.0 
2446.0 
2313.0 
2(}40i0 . , , 
9 .6 
1 0 . 0 
1 1 . 4 
1 6 . 0 
1 5 . 4 
1 6 . 1 
1 3 . 6 
1 2 . 1 
1 3 . 4 
9 .0 
1 2 . 4 
1 6 . 1 
1 6 . 0 
2 7 . 0 
0 
1 8 . 0 
10 .7 
2 0 . 0 
2 2 . 0 
2 3 . 4 
22 .2 
18 .0 
1 5 . 4 
3.31? 
Loam 
Clayey Loam 
Loam 
Sandy Loam 
Sandy Loam 
Sandy Loam 
Clayey 
Loam 
Clayey 
Clayey 
Loam 
^aaSi 
1 & 2 . The mor ta l i ty i s the bare outceae of the f i n a l serious breakdown 
from a disease while morbidity i s slowly progressive ana takes 
time to develop sjrmptoms. 
3 . This t ab le i s based on the f i e ld work; every house of the se lec ted 
v i l l a g e s has been v i s i t e d and s t a t i s t i c a l l y a l l information regarding 
d ie t and diseases has been taken. 
445 
D I S T R I C T S OF KHERI. SITAPUR & BARABANKI 
- : > \ i '-.^ NUTRITIONAL DEFICIENCY DISEASES 
ad 
2 / 
M O R B I D I T Y 
MORTALITY 
L. o t->.i 
"V , — ' > , * 
S O U R C E BASED ON WRITER'S ^^ 
FIELD WORK. 
^2iSL 8 djao' 81*10' 
F i o r ic 
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Galoric intake is not the only measure to determine the 
state of good health* It will be seen from Table OIV that villages of 
large and enou^ calorific supply of food per head per day have mal-
nutrition and are not free from deficiency diseases* For examples the 
villages of Bhat Kheraj Bhagwanpor Mafij Eoshan Kagar, Prem NagaTj which 
show the highest calorific supply of food have 6*2 to 7«6 per cent of the 
village population suffering frcMi deficiency diseases and the diseases 
increased by the nutritional deficiencies and 0*0 to 0»8 per cent of the 
population died of these diseases* liets of malnutrition can provide 
enough calorific supply of food but the diets of poor nutritional guality 
are directly responsible for the occurrence of specific deficiency 
diseases* 
The deficiency diseases vary from place to place in accordance 
with the varying production and consumption of foodgrains* Poodgrains 
vary in their nutritive elements* Although the deficiency of fatj carbo-
hydrates, vitamin A and C and Calcium exis'ts in almost all tjrpes of 
villages and deficiency of protein is also found in many villages* the 
degree of deficiency varies from one village to another* 
Prolonged defective dietary system makes a substantial per-
centage of people prone to deficiency diseases* Stunted growth, bad 
growth of teeth, bones or skin in children, poor physicLue of adults, 
dullness and debility, lack of initiative, nutritional anaemias intesti-
nal or abdominal disorders and weak resistance to diseases and numerous 
other ailments are all expression of uncared malnutrition* 
To some extent morbidity is controlled by the seasonal varia-
tions and climatic conditions* Intestinal infection mostly in hot and 
\_ •• 
1* Sukhatme, P»V*, Feeding I n d i a ' s Growing Mi l l ions , Bombay, 1965, p.57 
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rainy season^ disturbed digestion in rainy season^ eye diseases in the 
hot season and the secondary anaemia partlealarly in the hot dry season 
or hot dry areas adversely affect the health*^ The diseases of gastritis, 
anozexias oonstipationj indefinite stomach distress, oolitls and flatu-
lence do not exist in winter season. It means the stomach and the 
intestines have better reistance to diseases in winter than in the rest 
of the year* The scabies, re-opening of old wounds and inflamation occur 
mostly in the rainy season. 
On the basis of the symptoms of various diseases, it is found 
that the following major diseases occur due to the nutritional deficiency 
in the village population —osteomalacia, rickets, night-blindness, 
xeropathalmla, haemophilia, pyorrhoea, scurvy, kwashiorkor, berl-berl, 
pellagra, inflamation of eye, goitre, anaemia, diabetes mellltus, colitus, 
2 
teeth and gum. 
1, Wlnslow, 0»B.A«, and Herrington, L . P . Temperature and Human Li fe , 
Pr inceton, 1949), p.256 
2* (a) Qytaomalftalft . Osteomalacia i s the adul t counterpart of the 
r i cke t s* I t i s general ly found in wjmen irtio l i v e on very poor 
cerea l d ie t devoid of milk, who kept indoor a l l the day and seldom 
see sun and by repeated pregnancies become depleted by calcium. 
(b) Riftkets - I t i s a n u t r i t i o n a l deficiency disease occurring in 
infancy and ea r ly childhood. The bony changes ordeformatlon are 
the most c h a r a c t e r i s t i c s and e a s i l y iden t i f i ed sign of r i c k e t s . 
(c) HfteomQPhilia - I t i s a disease found general ly in males and t r a n s -
mit ted through career females. In th i s disease pa t i en t s are subjec 
to prolonged bleeding following even minor i n j u r i e s . 
(d) Pyogghoeft - A copious discharge of pus usual ly r e fe r r ing to tha t 
of t e e th sockets• 
Ce) Sftujvv - The c l i n i c a l s ign of scurvy i s the appearance of the 
gums, which are swollen, p a r t i c u l a r l y in the region of the 
p a p i l l a e , between the t e e t h , sometimes producing the appearance 
of scurvy buds. 
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^^^ ^igfat bllnflness - I t i s also Tmomi as nyctalopia* I t is concern-
efl wltH aval-adaptation of vision to darkness* 
Cg) Xeropathalnia - Btyness of ulceration of cornea which may lead 
to blinflness* The ea r l i e r symptom i s a peculiar smokiness of 
the sc lera l conjuctiva which also becooes very dry. 
(h) Pellagra - Pellagra i s characterised by skin disorders (dermatitis) 
aental derangement (dementia) and gastro- intest inal disturbances (diarrhoea)* The Pellagra has long been knomi as a elassical 
nutr i t ional deficiency disease affecting poor population groups 
subsisting on maize diets* The disease i s rare in areas where 
r i ce or iriieat is the staple* 
( i ) &oitre - Cbitre disease i s ©aused by the deficiency of iodine* 
Deficiency of iodine leads to enla^ment of the thyroid glands 
causing a swelling in the part of the neck* 
( j ) Lvt.hflgtfim . A disabling paralytic disorder caused by the excessive 
consumption of TrheaA-pi ^hfll (Lathyrus Sativus)* I t i s observed 
among males* This condition i s dae to the presence of a neuro-
toxic factor in the pulse* Onset of the disease i s gradual* 
Weakness of the lower limbs i s f i r s t f e l t and l a t e r spast ici ty of 
several muscles develops ending in paralysis* 
(k) Kwaahifvrkor - Kwashiorkor i s caused by protein malnutrition* I t 
i s characterised by fa i lu re to grow, i r r i t a b i l i t y and mental 
apathy, oedema, muscular wasting and damaged l ive r , skin and 
hair changes among children* 
(1) Riftk-ftts - I t is due to deficiency of^itamin D and occurs in young 
child3*en. The disease is characterised by deformation of bones 
l ike knock-knees ana bow-le^* Ricket i s par t icular ly apt to 
occur in infants l iving in i l l -ven t i l a t ed houses and irtiose diets 
are deficient in Vitamin D and calcium. 
(m) Q3?atJ.nifim - Congenital lack of thyroid secretion with arrested 
physical and mental development and dropsy of bones and soft 
parts* 
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Among aale population of the v i l lages , night-blindness, 
scurvy, scabies, flental cavit ies , bad growth of bones and teeth, dyspep-
sia , diabetes and pellagra are common* Among the children stunted 
growth, scabies, keratomalacla and night-blindness are commonly found. 
Bach nut r i t ive element*^ Cproteln, f a t , carbohydrate, calcium, 
iron and vitamins^; from each food-stuff has been converted a t the 
vil lage level per head per day and percentage deviations have been 
3 
compred with the standard reg.uizrements* As a resu l t of existing mal -
or under-nutritlon or over-nutrit ion, a number of diseases were found 
In this area* Here an attempt has also been made to correlate the 
deficiency of a part icular food constituent and the resul t ing nutr i t ional 
deficiency diseases in each village* 
1* In order to ascertain the nutr i t ive value of food supply (actual 
dietary survey) to the vi l lage people per head per Say supply of 
varlojis edibles have been converted into different elements of 
diet according to the tables given In - 'The Ifutritive value of 
Infliaa ^^^ anfl yiftnntnff nf », satlsfafitory fllet^ ^y Aykroyd, W.R. (Indian Council of Medical Research, Hew !Delhl, 1962;* Thus the 
resul t ing figures have been compared with the standard requirements 
and f ina l ly percentage deviation from the standard recLuirement has 
been computed* 
2* V-t^ -.amtns - Vitamin B^ Is also known as thiamine 
Vitamin B i s also known as riboflavin 
Vitamin (3 i s also known as ascorbic acid 
3* For ascertaining the standard reg.uirements the following publica-
tions may be referred — 
(1) Mukherjee, R*, Ffinil ?1nnnlag fgg ^Qttg BflB^ gfifl Mimofli London, 1931* 
(11) Swamlnathan, H*, and Bhagwan, R*K*, Qor Fond (Madras, I960) 
( i i i ; Aykroyd, V*R*, Op* Cit* (ITew 23elhl, 1962), 
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The Hgtr lent JSLefflents and Nu t r i t i ona l Deflolency Diseases i n the 
Selected Vi l lages 
1 . Conparatively the v i l l a g e Bhagwanptar Mafi has higher yie lds 
per hectare among the v i l l a g e s of good cLuality land* Cereals cons t i ta te 
the majerpart oif the d ie t of the people and provide about 70 per cent of 
t h e i r ca lo r i c intake* Predominantly, the people are vegetar ian and 
consume neg l ig ib l e amount of meat, eggs and f ish* Vegetables (root and 
leafy) are the main sources of vitamin* The consumption of milk and milk 
products i s very low* Oils and f a t s are avai lable to a s a t i s f ac to ry 
degree* F ru i t s are ava i lab le to a neg l ig ib le amount. I t w i l l be seen 
from Table OITI t ha t except cerealSj a l l the food-stuffs ava i lab le are 
below the standard requirement. This table CVI fur ther shows tha t f a t , 
carbohydrates and calcium f a l l short of the standard requirement by 
22*66, 24*39, and 30*17 per cent r espec t ive ly while p ro te in , i ron , 
vitamin A, thiamin, r ibo f l av in , n iac in and ascorbic acid &re present 
su f f i c i en t ly i n the diet* 
I t i s c lea r from Fig*126 tha t 9*6 per cent of the t o t a l popula-
t i on or 25 persons were suffer ing from the var ious n u t r i t i o n a l deficiency 
diseases* General weakness among t h e v i l l a g e population has not been 
considered as disease in the v i l l age* Out of these only 16 per cent of 
the p a t i e n t s died of the d i s e a s e s . 
A careful study of Table GVI and Fig.127 of the v i l l age 
Bhagwanpur Mafi shows the r e l a t i onsh ip between the ac tua l intake of the 
various elements of d i e t and the p reva i l ing deficiency diseases among 
the v i l l a g e people* The ac tual in take of calcium which i s e s sen t i a l 
for the growth and development of the bones and t ee th and also the 
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aevelopment of the bofly is only 628 mg. as against 900 mg. of req.aire-
ment. Thus there is a deficiency of about 30 per cent of the actual 
req.uireiBentj with the re suit that 8 persons or one-third of the total 
patients suffered fxom calcium deficiency diseases* About 4 oases of 
dental decay (16 per cent of the total patients)* two cases of rickets 
(8 per cent) and 2 cases of osteomalacia (aboutS per cent of the total 
patients) were noted duringthe year of survey 1968-69. Carbohydrates 
are the other deficient constituents which fall short by about 23 per 
cent from the standard requirement* C»onse<iuently 5 cases (about 20 per 
cent of the total patients) were suffering from diabetes* In spite of 
the shortage of fat in the village per head per days ao deficiency diseases 
relating to the deficiency of fat was noted* 
Although there is a surplus of protein and riboflavin above 
the standard reg.uirement, even then four cases of protein deficiency 
diseases were noted, i*e*, two cases of kwashiorkor and two cases of 
hypoprotonaemia which constitute about 8 per cent each of the total 
patients of the village* Similarly four cases of riboflavin deficiency 
cases were also noted, i*e*9 two cases of chronic diarrhoea and two cases 
of Angular stomatitis were noted #iich constitute about 8 per cent of 
dironic diarrhoea, 8 per cent of angular stomatitis to the total patients 
of the village* It may be due to three factors - firstly, because of 
unevendistribution of riboflavin and protein among the village people; 
secondly, the unscientific method of food preparation as slight increase 
in heat may destroy a considerable amountof riboflavin; thirdly, due to the 
indigestion of the village people, there is no deficiency of thiamin per 
head per day, but due to the above mentioned cause one case of constipation 
and one case of dyspepsia was noted which constitute about 4 per cent in 
each to the total patients of the village* One case of duaraphism and one 
otise of cretinism was also noted ^ nhich constitute about 4 per cent in each 
case to the total patients of the village* 
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TABLE (N 
t i l l age* • .Bhagwanpor oiaf 1 
Average Intake of food-stuffs per unit per day In grams 
(1968-69) 
Food'-Stuffs 
I I t t 
Aatumn t^lnter t Summer i Average (Average Balance 
t t t imet for Indian 
« « » tVillages 
I I I t 
Cereals 419*5 446.4 499.4 438.4 397.6 
Poises 
Sugar (&ur) 
Oils & Fats 
Root-Yegetables 
Leafy and other 
Vegetables 
Uilk & Milk 
Products 
Flesh Foods 
(Hilks eggsj 
f i s h ) 
40.4 
20.6 
31 .4 
-
38.3 
40.1 
-
35.8 
62.5 
39.9 
130.3 
140.8 
42.3 
50.4 
75.6 
45.2 
52.3 
132.3 
77.1 
47.8 
28.2 
50.6 
39.4 
41.2 
87.6 
85.4 
43.4 
26.2 
85.2 
56.8 
56.8 
170.4 
113.6 
284.0 
U 3 . 6 
Fruits 30.0 55.2 28.4 85.2 
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2» In the v i l l age Roshan Nagar per head per day ca lor ic intake 
i s 2521. Cereals cons t i tu te the main source of c a l o r i e s . Nearly 70 
per cent of i t comes from cereals and r«aaining 30 per cent from 
polsess sugar and vegetables and animal food* Almost the whole popu-
l a t i o n i s vegetar ian and f i sh , meat and eggs a r e used occasionally* 
I t i s c l ea r from fig*128 tha t about 10 per cent of the 
v i l l a g e population suffered ftom the nutr i t iorual deficiency dise&ses 
or 11 persons suffered from the diseases , out of # i i c h 3 died nhich 
cons t i tu t e about27 per cent of the t o t a l pa t i en t s* 
Table flVIII at tempts to show per head per day actual consum-
pt ion of various food cons t i tuents and t h e i r percentage deviat ion from 
the standard requirement* Table CT^III and f ig*l28 reveal t ha t almost 
a l l the deficiency diseases p reva i l ing i n t h i s v i l l age are closely 
re la ted to the def ic ient const i tuents of t h e i r diet* The per head 
consumption of p ro te in , i ron , vitamin A, thiamine, miacin and ascobic 
acid i s consumed i n reasonable amount i ^ i l e f a t , carbohydrate, calcium 
and r ibof lav in deviate from standard requirement by 32|>16, 12*54, 
30*72 and 10*71 per cent respect ively* 
The per head consumption of calcium i s 613*5 mg which i s 
about 30*72 per cent def ic ient from the s tandard requirwients* Conse-
quently 4 persons or about 36*4 per cent of the tot&l p a t i e n t s were 
victim of deficiency diseases* Two cases of osteomalacia, one of 
hawBophilia and one of r i c k e t s has been noted. Although there i s no 
deficiency of vitamin A, the re were two cases of xerophathalmia and 
K^^ratomalacia pr imar i ly due to the uneven d i s t r i b u t i o n of vitamin A 
in the v i l l a g e populat ion. Per head per day consumption of r ibof lavin . 
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which i s the other important cons t i taent j i s de f ic ien t by 10.71 per 
cent froQi the standard requirement* Owing t o the deficiency of r i b o -
f lavin per head per day one person suffered from chronic diarrhoea* one 
fj:om anguleo? s tomat i t i s and c o l i t i s which cons t i t u t e aboat 18*2 per cent 
to the t o t a l p a t i e n t s j 9«1 percent , anfl 9.1 per cent respec t ive ly . One 
case of iodine deficiency disease was noted because of iodine deficiency. 
TABLE OVII 
V i l l a g e . . • . . • . . E o s h a n Nagar 
Average Intake of Food-Stuffs Per Unit Per Day in Grams 
C1968-69) 
Pood-Stuffs 
S I 
i Autumn tVinter 
} t 
t t 
f ? 
s 
tSummer 
t 
i 
I 
I i 
tAverage ( Average Balance 
1 t n e t for Indian 
t » V i l l a g e s (grams) 
f ? 
Gtereals 
Pu l ses 
Sugar (gur) 
Oi l and Fats 
Root-Vegetables 
Leafy & other 
Vegetables 
Milk & Milk 
Products 
Flesh Foods (eggSs meatj f i s h ) 
Frui ts 
397.3 
36 .8 
4 5 . 0 
3 5 . 4 
7 8 . 5 
55 .2 
1CB.9 
-
• • 
4 7 4 . 4 
40 .3 
7 0 . 5 
1 8 . 5 
90 .8 
108.3 
8 8 . 5 
3 5 . 3 
15.2 
578.2 
3 2 . 5 
8 5 . 4 
4 1 . 3 
112.2 
39 .5 
98 .5 
10 .9 
24 .8 
4 8 3 . 3 
36 .2 
67 .0 
3 1 . 7 
93.8 
67 .7 
98.6 
15 .6 
13 .3 
397.6 
85 .2 
56.8 
56.8 
170 .4 
113.6 
284 .0 
113.6 
85 .2 
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(3) The v i l l a g e Bhatkhera ly ing i n a well-flrained f e r t i l e 
loamy s o i l , i s somewhat well supplied with food reauirements as 
compared to other v i l l a g e s of loamy s o i l t r ac t* The ca lo r ic consump-
t ion per head per day i s 2552, most of which are derived from the 
ce rea l s , espec ia l ly from r i c e and wheat. The consumption of milk and 
vegetables i s inadeq.uate« Oils and f a t s are ava i lab le to a sa t i s fac to ry 
degree, but the consumption of sugar i s much above the standard reaiii^^e-
ment which replaces the deficiency of calcium and i ron to a la rge 
ex ten t . P ro te in , f a t , carbohydrates, calcium and r ibof lav in f a l l 
shor t of the standard requirement about 12.20, 17.66, 49.85, 1.25 snd 
IS.76 r e spec t ive ly . I ron, vitamin A, '^fitarain Bl, Vitamin G and niacin 
are su f f i c i en t ly present in the d i e t . 
F ig , 129 shows tha t the v i l l a g e , during the year has had 
11.4 per cent or 4 persons of the population suffer ing from the 
deficiency d i seases . Stunted growth among chi ldren i s very common. 
Owing to the deficiency of p ro te in , two cases of kwashiorkor 
have been noted. Children are more prone to diseases than the a d u l t s . 
Scurvy and const ipa t ion , one i n each case has been noted. The disease 
has r e su l t ed mainly due to the deficiency of calcium and f iboflavin 
among the v i l l age populat ion. There i s a def ic ient consumption of 
f a t and carbohydrates but deficiency diseases have not been noticed 
due to these causes. In the v i l l a g e no mor ta l i ty was recorded due to 
these d i seases . 
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TABLE GIX 
Vi l lage• • • • • • .Bha tkhera 
Average Intake of Foofl-Stuffs Per Unit Pe r day i n Grams 
(1968-69) 
i S t t : 
Food-Stuffs t Aug.Sept. « D e c - J a n . « April-May« Average* Average Balance 
» « » s I Diet for Indian 
» « » t J Vi l lages 
t I t » I 
Cereals 310.5 326.2 345.6 327.4 397.6 
Pulses 35.4 26,7 67.5 42.3 85.2 
Sugar (gur) 180.9 215.5 210.5 202.3 56.8 
Oils & Fa ts 35.8 53.4 38.3 42.5 56.8 
i^oot Ve£ce~ 
tab les 68.5 70.5 92.3 77 .1 170.4 
L«afy & other 
vegetables 15.2 90.5 36.3 47.0 113.6 
Milk & Milk 
products 28.5 95.3 95.3 73.0 284.0 
Flesh foods (eggS) meat - 118.3 35.2 51.2 113.6 
& f i sh ) 
F r u i t s - 51.2 105.9 52.4 85.2 
P4 
EH 
<D 
H 
0> 
H 
(I 
a> 
P4 
•H 
"H 
C! 
P 
!4 
0 
to 
!4 
o 
•H 
O 
1*1 
I 
8 
a 
H 
a> 
y^ 
0} 
<4 
8. 
•H 
O 
ci 
d 
o 
I 
•H 
o 
14 
• • M U M *)» <W 
•• ••- *• 
O 
-^ 
O 
• • 
1 
>. jd 
o £J 
S 
o 
•• 
0) 
+» 
a) 
icr 
I . . M . . M. M 
+3 
f * • • • « • • • • • • < • « 
O 
3H 
to 
o 
l - l 
ei 
d 
I 
o 
o 
03 
o 
03 
00 
o 
oa 
o 
o 
H 
CO 
• 
H 
O 
03 
• 
O 
88 
o 
o 
t 
d 
o 
00 
• 
03 
H 
00 
«D 
• 
00 
H 
o> 
• 
O 
03 
O 
• 
w 
10 
00 
• 
o 
CO 
O) 
• 
o 
Oi 
• 
o 
s 
• 
o 
o 
o 
• 
o 
g 
• 
o 
H O 
• 
o 
CO 
o 
o 
• 
o 
to 
• 
CO 
03 
00 
• 
o CO 
H 
• 
o lO 
OJ 
• 
03 
H 
• 
CO 
03 
CO 
• 
CO 
to 
• 
o 
00 
• 
lO 
Oi 
03 
«3 
• 
H 
CO 
CO 
• 
H 
^, 
H 
0) 
• 
CO 
o H 
c-
• 
l>-
E^  
• 
'4« 
in 
• 
o 
00 
• 
o 
l> 
• 
Oi 
03 
H 
• 
o 
u> 
• 
03 
CO 
00 
• 8 
H 
(Q 
CD 
u 
o 
o 
^ 
• 
00 
m 
• 
CO 
a 
0} 
<1> 
CQ 
H 
3 
P4 
O 
• 
o 
00 
• 
^ 
.•-> 
J4 
§, 
• w 
U 
^ ha 
d 
» 
<4 
• 
^ 
03 
• (£> 
CO 
03 
CQ 
+3 
rt 1^4 
<« 
(Q 
H 
•H 
D 
03 
• 
H 
00 
• 
-^ 
l> 
(0 
0) 
H 
o 
•p 
<D 
H 
+> 
o 
o 
as 
^* 
o 
CO 
s 
H 
O 
CO 
• 
lO 
00 
03 
CO 
o 
to 
CO 
o 
o 
03 
<u 
X! 
+3 
o 
CQ 
COX) 
>.-p 
03 
• 
03 
O 
• 
o 
Oi 
• 
03 
to 
03 
• 
03 
Oi 
o CO 
o 
• o 
o 
o 
Oi 
o 
o 
CO 
s 
00 
(O 
CO 
to 
CO 
M 
•H M 
00 
to 
to 
Oi 
CO 
• 
Oi 
Oi 
• p 
CIJ 
o 
o 
CQ 
0 
03 
O 
• 
o 
3 8 
o 
03 
o 
o 
00 
• (0 
H 
H 
03 
• 
O 
00 
• 
in 
H 
CO 
• 
H 
to 
• 
^; in 
oa 
H 
in 
• 
o 
Oi 
8 
in 
i> 
• 
in 
00 
03 
in 
o 
o 
03 
03 
(0 
•H 
d 
Oi 
H 
f-f 
3 
03 
00 
• 
CO 
CO 
00 
Oi 
• 
CO 
03 
^ 
• 
o 
00 
• 
i^^  
Tf« 
• 
H 
<5}« 
• 
H 
C^  
• 
CO 
o 
• 
o 
00 
• 
D-
^ 
• 
8 
CO 
i 
in 
o i 
in 
03 
a 
o 
O 
O 
• 
OS 
o 
to 
• 
03 
O 
CO 
o 
• 
o 
o 
o 10 
o 
o 
• 
c-H 
03 
• 
Oi 
<0 
+ 
D-
• 
00 
(0 
+ 
o 
• 
o 
o 
Oi 
o 
o 
• 
in 
o 
•p 
d d So) 
^ S 
03 
CO 
(O 
C3 
• 
o 
I 
m 
• 
o 
+ 
CO 
• 
H 
H 
I 
• 
H 
O 
CO 
1 
o 
o • 
o to 
o 
o 
• 
00 
y> 
o 
• 
o 
^ 
OJ 
«o 
• 
o H 
i 
CO 
• 
00 
1 
o 
• 
<^ in 
H + 
o 
d 
•H d 
O H 
•H P) 
4) d 
I + 
to 
r-t 
• 
00 
CO 
CO 
00 
H 
I 
o 
00 
CO 
• 
H 
H 
in 
03 
H 
i 
lO 
00 
to 
to 
• 
H 
I 
o 
• 
03 
H 
I 
03 
CO 
• 
to 
03 0) 
« ?4 
d -p 
f-* p* 
461 
(4) The v i l l a g e »Unera' l i e s i n a sandy loam t r a c t which 
comparatively gives a very low y ie ld per hec ta re . Cereals cons t i tu te tl 
major p a r t of t h e i r d i e t s and provide about 66 per cent of t he i r t o t a l 
ca lor ic intake vriaich i s about 2168 per head per day. These ca lor ies 
are supplied from a va r i e ty of foodgrains wheat* r i c e , m i l l e t , maize, 
gram and ba r l ey . The people are purely vegetar ian and vegetables are 
the main source of vi tamins. Consumption of milk and milk products i s 
a lso small. 
An attempt has been made i n Table CXII to show the per head 
per day consumption of various food elements together with t h e i r 
percentage deviat ion from the standard req.uirements. Prote in j i ron, 
vitamin A, thiamine, r i bo f l av in and n iac in are ava i lab le to a s a t i s -
factory extent while f a t , carbohydrates, calcium and vitamin C are 
lacking to a varying degree. The def ic iencies of 21.85 % of f a t , 
33.42% of carbohydrates, 31.30% of calcium and 7.81 per cent of 
vitamin C, causes a number of deficiency diseases i n the v i l l a g e . 
i t w i l l be seen from f ig ,130 tha t 15 per cent of the t o t a l 
populat ion or 22 persons were suffer ing from the var ious n u t r i t i o n a l 
deficiency d i seases . Out of these about 18 per cent or 4 persons died 
from these d i seases . 
A comparative study of the Table CXII and f ig .130 reveals 
tha t there i s a r e l a t ionsh ip between the ac tua l in t ake , of the various 
el«nents of d i e t and the p reva i l ing deficiency diseases of the t o t a l 
pa t i en t s were victim of calcium deficiency d i s e a s e s . . Itental decay, 
r i c k e t s , osteoQalacia and haemophilia are the main noted diseases in the 
v i l l a g e which cons t i tu t e about 13 .6 , 9 . 1 , 4 .5 and 4.6 per cent to the 
4b2 
to ta l patients in the v i l l age . Dae to the deficiency of ascorbic 
acid to the tune of 7,81 per cent from the stanflarfl regairement, 7 
cases of pyorrhoeaj flental carr ies , scurvey and polyneuritis were noted 
and these consti tute about 9 .1 , 4.6, 13.5 and 4.6 per cent to the to ta l 
patients of the v i l lage respectively. IDue to the uneven distribution 
of riboflavin in the vi l lage two cases were noted of angular stomatitis 
and co l i t i s disease ^rtiich constitute about 4.6 per cent each to the 
t o t a l percentage of patients in the v i l lage . I t will be seen from 
Table CJX I I that there i s no deficiency of protein per head per day 
in the vil lage but i t s uneven distribution! resu l t s in the prevalence 
of two oases of kwashioikor which is about 9.1 per cent to the to ta l 
patients of the v i l l age . There was one case of pellagra which i s 
about 4.6 per cent of the to ta l pat ients of the village* 
T^LB (Sn 
V'illage. • • . . . . . TJnera 
Average Intake of Food-Stuffs per Unit Per Pay 
in i^ rams (1968-69) 
« I t : : Average Balance 
Food Stuffs « Autumn »Winter JSummer » Average * Diet for Indian 
! ! * » g VlUflgfig 
Cezreals ••• 305*3 
Pulses ••• 66.4 Sugar (gur) ••• 40*1 
Oils & Fats ••• 20.3 
Root-Vegetables . . 28 • 9 
Leafy & other 
Vegetables ••• 
Milk & Milk 
Products ••• 90*5 
Flesh foods ••• 
Cmeatj eggsjfish^ 
Fruits ••• 
340.2 
58.1 
49.1 
42.4 
28.7 
95.6 
98.4 
> 
20.4 
391.3 
155.4 
48.9 
53.8 
30.9 
91.6 
96.1 
-
27.0 
345.6 
93.3 
46.0 
38.8 
29.5 
62.4 
96.0 
-
15.8 
397.6 
85.2 
56.8 
56.8 
170.4 
113.6 
284.0 
113.6 
85.2 
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(5) The v i l l age *Narainpur' l i e s in a sanfly loam so i l t r a c t 
where no proper i r r i g a t i o n f a c i l i t i e s are ava i l ab l e . The yield per 
hectare i s low. The supply of ca lo r ie per head per day i s 2095 which 
i s mainly derived from wheatj r i c e , m i l l e t and maize. The consumption 
of milk and milk products i s q.uite low from the standard requirement. 
The people of the v i l l age are purely vegetar ian but the consumption of 
vegetables i s very low compared to the standard requireraent* 
Table OXIV i s an attempt to show per head per day supply of 
d i f ferent elements of d i e t and t h e i r percentage deviat ion from the 
standard requirement. All the deficiency diseases preva i l ing in the 
v i l l a g e are c losely r e l a t e d to the def ic ient cons t i tuen ts of t h e i r d i e t . 
The per head per day consumption of i ron, vitamin A, thiamine, n iac in 
and ascorbic acid are avai lable i n su f f i c ien t quan t i t i e s while there i s 
a deficiency of p ro te in by 12.94 per cent, f a t ^ « 8 3 per cent, carbo-
hydrates 47.27 per centj oalcium 4S.74 per cent and r ibof lav in 16.42 
per cent deviate flrom the standard requirement. 
I t w i l l be seen from f ig .131 t h a t about 15.4 per cent or 28 
persons of the v i l l age population suffered from various n u t r i t i o n a l 
deficiency d i seases , out of vrtiich 10.7 per cent or about 3 persons 
died of the t o t a l p a t i e n t s in the v i l l a g e . 
The per head consumption of calcium is below 48.78 per cent 
from the standard requirement. Consequently 8 persons suffered from 
the calcium deficiency d i seases . Dental decay i s the main disease which 
affected 3 persons while 2 persons were victim of r i cke t s and a l so 
two persons suffered from osteomalacia and the same number of pa t i en t s 
were noted in the case of haemophilia which cons t i tu te about 10.7 per 
4b5 
cent and 7.1 per cent in each case of ricfeets axid osteomalacia and 3.6 
per cent in haemophilia respectively. On the whole the total calcium 
deficiency disease constitute about 28,6 per cent of the to ta l patients 
in the v i l lage . Similarly the per head per day consumption of protein 
i s deficient by 12.94 per cent from the standard rea^irement. As a result 
6 persons or 21.4 per cent of the to ta l patients in the village suffered 
from kwashiorkor and hypoprotonaemia each constitute about 10•7 per cent 
of the total pa t ients . The supply of vitamin B-^ ^^  i s about 16.42 per cent 
below the standard requirements with the resu l t 6 persons or 17.9 per 
cent of the t o t a l pat ients suffered from this deficiency diseases. 
Three cases of chronic diarrhoeas one cuse each of angular stomatis and 
col i t i s suffered from these diseases. Due to the uneven distribution of 
iron and ascorbic acid, three persons in each case suffered from defi-
ciency diseases which constitute about 10.7 per cent in each to the total 
patients of the vi l lage . Anaemia i s the major disease of iron deficiency 
and dental carries i s the main disease of vitamin C deficiency. One 
case of constipation has also been noted which constitute about 3.6 per 
cent of the to ta l deficiency diseases. I t i s due to the thiamine 
deficiency in the diet of that person. 
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TABLE C5XIII 
V i l l a g e NARAINPUR 
Average intake of f ood- s tu f f s per uni t per day i n grams 
C1968-69) 
Pood-Stuffs 
J * » * » Average Balance 
t Autumn i Winter I Summer < Average t Die t for Indian 
* » - » » » Vi l lages 
J I I I i 
Qereals 
Pu l ses 
Sugar (gur) 
Oil & Fats 
320.3 
60.2 
24.8 
12 .3 
345.8 
55.3 
66 .8 
24 .9 
371.2 
95.8 
74.7 
27 .9 
345.8 
70.4 
5 5 . 1 
21 .7 
397.6 
85.2 
56.8 
56.8 
Root Vegetables 51.8 50.5 34.1 170.4 
Leafy & Other 
Vegetables 40.5 65.8 7 0 . 1 58.8 113.6 
Milk & Milk 
Products 8 9 . 3 80.4 47.2 72.3 284.0 
Flesh Foods 
(Milk, eggSi 
f i s h ) 
Fru i t s 9 5 . 4 42 .9 4 6 . 1 
113.6 
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(6} ^lie v i l l a g e 'Ohak Kodar* comparatively gives a very low 
y ie ld per hec ta re . Major p a r t of the d i e t of the v i l l a g e people 
consis t of cerealsj namely bar ley , wheat and 'gram in the rabi season 
while r i c e and mi l l e t i n the kharif season. In the v i l l a g e per head 
'per day ca lor ic in take i s 20C7. Nearly 90 per cent of i t comes from 
cereals and remaining 10 per cent from sugars vegetables and f r u i t s . 
The v i l l age people are purely vege tar ian . Meat, eggs and f i sh are 
consumed occasional ly i n the v i l l a g e which i s not included in the d ie t 
of the v i l l a g e r s for the study as a food element. 
An attempt has, the re fo re , been made, with the help of ac tua l 
d ie ta ry survey, to compute the supply of d i f fe ren t elements of d i e t and 
the i r v a r i a t i o n from the standard requirements. I t i s c lear froa Table 
GXVI tha t i ron , vitamin Bl and vitamin B l l and n iac in axe avai lable in 
adequate quan t i t i e s to the v i l l a g e people per head per day. But the 
deficiency of 26.47% of p ro te in 66.3395 of f a t , 32.24% of carbohydrate, 
46.67% of calcium, 24.35% of vitamin A and 8.57% of ascorbic acid are 
r a the r serioi:^ i n the d ie t s of the v i l l a g e people. 
Fig . 132 shows tha t during the 1968-69, 16.1 per cent of the 
population suffered from various deficiency diseases or about 10 persons 
were victim of the d i seases . Out of these pa t i en t s about 20 per cent or 
two persons died from the deficiency d i seases . 
I t i s c l ea r from Table CXVI that the deficiency of various 
n u t r i t i v e elements i s c losely r e l a t ed to the ex i s t ing deficiency 
diseases in the v i l l a g e . The per head consumption of calcium i s 469.9 
mg. which i s about 46.67 per cent def ic ien t from the standard requi re -
ments. 20 per cent of the t o t a l p a t i e n t s were victim of deficiency 
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TABLB OXV 
t i l l a g e . • Cihak Kodar 
Average Intake of Food-Factors Per Unit Per Day i n Grams 
(1968-69; 
Food-stuffs 
X 
« Autumn * 
t I 
t I 
t « 
: » I Average 
Winter J Summer : Average i Balance 
I t X m e t for 
: I I Indian 
I I « Ullages 
Cereals 362-5 404.3 479.3 415.4 397.6 
Pulses 
Sugar (Grur) 
Oils & Pats 
36.1 
15.7 
7.2 
Root Vegetables 15.4 
39.9 
35.8 
8.7 
18.6 
32.4 
36.2 
15.4 
14.2 
36.1 
29.2 
10.4 
16.1 
85.2 
56.8 
56.8 
170.4 
Leafy & Other 
Vegetables 16.8 45.3 17.8 26.6 113.e 
Milk & Milk 
Products 55.3 70.5 28.9 51.6 284.0 
Flesh Foods 
(eggsJ meat, f i s h ) 
F ru i t s 40.0 45.8 28.6 85.2 
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diseases which axe produced by the deficiency of calcium* Dental 
decay affected about 10 per cent of the t o t a l p a t i e n t s . One case of 
osteomalacia was a lso recorded in the v i l l a g e . PjK>tein i s the other 
important cons t i tuents which i s only 26,47 per cent below the ac tua l 
requirement but i t s deficiency Influenced 3 persons or 30 per cent of 
the t o t a l p a t i e n t s . Out of th i s two suffered from kwashiorkor and the 
remaining one was the vict im of hjrpoprotonaemia. S imi lar ly the per head 
consumption of vitamin A i s de f i c i en t by 24.35 per cent from the actual 
req.ui2:ement. As a r e s u l t two persons or about 20 per cent of the t o t a l 
pa t i en t s were victim of night bl indness and xeroderma. Onl^ r the 
deficiency of 8.57 per cent of the ac tual requirement of ascorbic acid 
caused two cases of vitamin 0 deficiency diseases i n the v i l l a g e , i . e . j 
scurvey and po lyneu t r i t i s which cons t i t u t e about 20 per cent of the 
t o t a l pat ients- i n the v i l l a g e . As there i s a deficiency of ca lo r i e by 
16.37 per cent below the ac tual requirement per headj i t causes general 
weakness i n the heal th of the people. 
(7) The v i l l a g e L i l a u t i l i e s in an i l l - d r a i n e d p la in of clayey 
s o i l . This i s very unhealthy t r a c t probably due to i t s proximity to 
the fo res t j moist so i l j heavy r a i n f a l l and irap.erfect drainage. The 
per head per day ca lor ic supply i s 2278. Wheat and maize are the chief 
sources of c a l o r i e s . Meati eggs and f i sh are used occasional ly . Cereals 
cons t i tu t e about 70 per cent of the t o t a l avai lable ca lo r i e s . 
In Table CSCIII an attempt has, the re fore , been made to show 
per head per day ac tua l consipption of various food const i tuents and 
and t h e i r percentage deviat ion from the standard requirement. Protein , 
r ibof lavin and n iac in are su f f i c i en t ly present i n the d i e t . But the 
deficiency of f a t by 59.50 per cent, carbohydrate 38.42, calcium 46.25, 
vitamin A 31.59, thiamine 41.63 and ascorbic acid by 32,85 per cent 
has l e d to numerous deficiency a i lments . 
TABLE CXVII 
Vi l lage L i l a a t i 
Average Intake of Poofl-Stuffs Per Unit Per l>ay i n Grams 
(1968-69) 
Food-Stuffs 
1 
Cerea l s 
Pu l se s 
Sugar (Gur) 
O i l s & F a t s 
Boot Vegetab les 
J Autumn 
1 
418.2 
6 6 . 4 
76.3 
14 .5 
51.8 
* 
0 
X 
I 
I 
m 
• 
t 
Winter 
445 .5 
46 .8 
108.0 
16.2 
7 0 . 5 
• 
• 
t 
• 
• 
• 
• 
i 
Summer 
492.3 
57.7 
115.5 
1 0 . 1 
4 9 . 7 
• 
• 
• 
• 
J Ave rage 
• 
• 
t 
t 
452 .0 
56.6 
99.9 
13.6 
57 .3 
• 
• 
m 
• 
• 
S 
s 
t 
Average 
Balance 
Die t for 
I n d i a n 
V i l l a g e s 
397.6 
8 5 . 2 
56.8 
56.8 
170 .4 
I»eafy & Other 
Vegetables 35.3 55.6 16.5 35.8 113.6 
Milk & Milk 
Products 75.5 4B.8 14.3 46.2 284.0 
Flesh Foods 
(Meat, eggs 
& f i s h ; 
Frui ts 85.2 
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Figure 133 shows tha t sibout 13 persons or 13.6 per cent of 
the t o t a l v i l l age populat ion suffered from various n u t r i t i o n deficiency 
diseases in t h e year 1968-69, Out of these about 3 persons or 22 per 
cent of the t o t a l pa t i en t s died from these d i seases , 
A comparison of Table GXl'"III and f^g» 133 shows the oLose 
re la t ionsh ip between the def ic ien t elements of t h e ' d i e t and the 
p reva i l ing deficiency diseases in the v i l l a g e . The ac tua l intake of 
Vitamin A i s 3420 I»U. which i s about 32 per cent below the standard 
req.uireinent. As a r e s u l t 4 persons or 30»7 per cent of the t o t a l 
pa t ien ts were suffer ing from xerophathalmia, stomatis and xeroderma 
d i seases . S imi lar ly the deficiency of calcium i s about 38,42 per cent 
compared t o the s tandard requirement. This acute shortage of calcium 
led 3 persons to suffer from r icke t j osteomalacia and haemophilia* Due 
to the carbohydrate deficiency which i s about 38,42 per cent from the 
standard requirementj two cases of d i abe t i s which cons t i tu t e about 16,4 
per cent of the t o t a l p a t i e n t s . Due t o the deficiency of n i co t in i c acid 
i n the d i e t of the v i l l age people two cases of pe l lagra have been noted. 
The thiamine deficiencys i » e , j 41.53 per cent from the standard requi re-
ment led to two cases of b e r i - b e r i and dyspepsia, 
(8) The v i l l a g e Bakhshupurj ly ing in a well drained p l a in of 
loamy s o i l j i s somewhat wel l -suppl ied with food-req.uireinent as compared 
to other se lected v i l l a g e s . The ca lo r i c consumption per head per day 
i s 2256a most of which i s derived from cerea ls paribicularly from urtieatj 
r i c e etnd m i l l e t . The consumption of vegetables , f r u i t s and animal 
food i s very low. 
An attempt has been made, with the help of actual d ie ta ry 
survey, to compute the supply of d i f fe ren t elements of d i e t and the i r 
t h e i r va r i a t ion from the standard reauirement. I t w i l l be seen from 
<|"/6 
Table OXX tha t i ronj thiamine and niacine i s afleguately avai lable to 
the v i l l age people per head per day. But there occur def iciencies of 
37 gram of p ro te in , 271 of oarbohyflratej 347 mg of calcium, 1428 I.TJ.-*-
of vitamin A, 0,23 mg. of r ibof lav in and 1.7 mg. of ascorbic acid 
in the d i e t . 
P i g . 134 shows t h a t t h e v i l l a g e , during the year has had 12.1 
per cent of the populat ion suffer ing from numerous deficiency diseases , 
or about 17 persons were victim of these d i seases . Out of these pa t ien ts 
23.4 per cent died from the deficiency d i seases . 
I t w i l l be seen from Table C3CX tha t 5.8 per cent deficiency of 
p ro te in from the s tandard requirements l ed 4 persons to suffer from the 
deficiency of p r o t e i n . There were 3 cases of kwashiorkor and one of 
hypoprotonaemia. The supply of calcium i s about 38.54% below the standar 
requirement and as a r e s u l t such as r i c k e t s , osteomalacia and dental 
declay diseases occur i n the v i l l a g e . Dental decay affected 5 persons 
or about 29.4 per cent of the t o t a l p a t i e n t s . One person suffered from 
r i cke t s and one from osteomalacia. The ac tua l intake of vitamin A is 
about 28.56 per cent below the standard requirement. Owing to th is 
shortage one person suffered from night bl indness and another from 
xerophathalmia. As there i s a nominal shortage of r ibof lav in (Vitamin 
B l l ) by 16.42 per cent of the standard requirement, one person suffered 
from chronic diarrhoea. 
(9) The v i l l age 'Mindia Mahadeo' l i e s in an i l l - d r a i n e d p la in of 
clayey s o i l . Due to the proximity to the fo r e s t heavy r a i n f a l l and bad 
drainage and moist s o i l , i t represents a very unhealthy t r a c t . The 
supply of ca lor ies per head per day i s 2366 which i s chief ly derived 
1 . I.TJ. = In t e rna t iona l Unit 
TABLE OXIX 
V i l l a g e , .Bakshupur 
Average I n t a k e of Pood-Stuffs P e r Uni t P e r Day i n Grams 
(1368-69) 
Food-Stuf fs i Autunm » 
t $ 
J I 
< i i Average 
» : I Balance 
Winter » Sununer » Average » D ie t for 
I i t I n d i a n 
Cerea ls 
Pu l se s 
388 .5 
6 8 , 8 
405.2 
55.8 
428.2 
8 1 . 2 
407.3 
38.6 
397.6 
85.2 
Sugar (Gur^ 
O i l s & Pa t s 
30.5 
8,5 
106.2 
1 4 . 1 
107.2 
12 .8 
8 1 . 3 
11.8 
56.8 
56.8 
Root Vege tab les 2 6 . 1 32.7 19.6 170 .4 
Leafy & o t h e r 
Vegetab les 73 .9 38 .6 37.5 113.6 
Milk & Milk 
Produc t s 38.4 49 .5 38.7 42.2 284.0 
F l e s h Foods 
(eggsJ n e a t ] 
f i s h ) 
37.2 12 .4 113.6 
F r u i t s 3 1 . 4 S I . l 27.5 85.2 
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from the c e r e a l s . Cereals cons t i tu te about 60 per cent of the t o t a l 
oalorie which i s derived chief ly from r i c e and maize i n the t i l l a g e . 
The v i l l a g e is purely vegetar ian therefore* meat and f i sh are consumed 
occas ional ly . Vegetables are the main source of v i tamins . 
An attempt has been made i n Table GXXII to show per head per 
day supply of various elements of d i e t and t h e i r percentage deviat ion 
from the standard req.ulrement. Fat j carbohydrates, calcium, vitamin A 
ana ascorbic acid are fleficient which deviate about 15.00, 21.00, 42.02, 
1.73 and 88.48 per cent from the standard 2?eq.uirement, while prote in , 
iron, thiamine, r ibof lav in anS n iac in are avai lable in adequate quant i ty . 
The acute deficiency of calcium ana ascorbic acid causes a number of 
diseases in the v i l l a g e . 
Out of the t o t a l populat ion of 67 persons i n the v i l l a g e , 
about 13.4 per cent or 9 persons suffered from the various n u t r i t i o n a l 
deficiency d i seases . 
I t w i l l be seen from Table OXXII t h a t the supply of calciim 
i s 511.8 or d3 out 42 per cent below the standard requirement. As a 
r e su l t of t h i s shortage 3 persons or about 33.3 per cent of the t o t a l 
pa t i en t s suffered from calcium deficiency d i s ea se s . Osteomalacia and 
dental decay are the main diseases which affected two and one person 
r e spec t ive ly . Two cases of the fleficiency of vitamin A namely ke ra to -
malacla and xerophathalmia were noted. These cons t i t u t e about H . l and 
11.1 per cent of t o t a l pa t i en t s r e spec t ive ly . The supply of ascorbic acid 
i s 5.64 mg. or about 88.48 per cent below the standard requirement. As 
a r e s u l t of th i s shortage 2 persons or about 22.2 per cent of the 
t o t a l pa t i en t s suffered from vitamin G deficiency diseases such as 
48D 
pol jmeur i t i s and pyorrhoea. Major por t ion of the v i l l age r s fliet aons is t 
of maize which contains a very l i t t l e amount of n i c o t i c acid but only one 
case of pe l l agra disease was neted which cons t i tu te about l l . l per cent 
of the t o t a l pa t i en t s in the v i l l a g e . 
TABLE CXXI 
Vi l lage .Mundia Mahadeo 
Average In take of Food-Stuffs Per Unit Per Day i n Grams 
(1968-69) 
Foof-Stuffs 
s : t 
» Autumn » Winter « Summer 
: I s 
; t i 
A i t 
> Average t Average Balan<» 
» t Diet for Indian 
i t Vi l lages 
s s 
Cereals 
Pulses 
Sugar (Gurj 
Oi ls & Fats 
Root-Vegetables 
Leaf^y & Other 
Vegetables 
Hilk & Milk 
Products 
Flesh Poods 
(Milk, eggs, f i s h ) 
412.4 
65.8 
43.2 
35.2 
-
-
87.1 
470.4 
46.9 
96.5 
30.5 
21.3 
42.9 
68.8 
81.5 
444.1 
58.0 
84.6 
45.4 
16.2 
18.6 
16.3 
48.7 
441.3 
56.9 
74.7 
37.0 
12.5 
20.5 
57.4 
43.4 
Frui ts 
397.6 
85.2 
56.8 
56.8 
170.4 
113.6 
284.0 
113.6 
85.2 
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^10) The ca lo r i c in take per head per day i n the v i l l age Prem 
H"agar i s 2446. Nearly 65 per cent of i t comes from food-grains and 
remaining 35 per cent from sugar, vegetables and milk and milk products. 
Among food-grains maize cons t i tu tes about 70 per cent of the calor ic 
i n t a k e . 
An attempt has, the re fore , been mftde in Table GXXIV to show 
per head per day ac tua l consumption of var ious food constituents 
and t h e i r percentage deviat ion from the standa3?d re(iuirement. Pro te in , 
i ron , vitamin A, thiamine, n iac in and ascorbic acid are su f f i c i en t ly 
present i n the d i e t . But the deficiencies of 2.2 mg. of f a t , 271.4 mg 
of caifcohydrate, 195.8 mg. of calcium, and 0.64 ag . of r ibof lavin are 
s i gn i f i c an t i n the v i l l a g e and cause a number of deficiency d i seases . 
I t i s c lear from the fig» 136 t h a t about 9 per cent of the 
v i l l a g e population or 22 persons suffered from the various n u t r i t i o n a l 
deficiency d i seases . Out. of these nearly 4 persons or about IB per 
cent of the t o t a l p a t i e n t s died from these d i seases . 
Almost a l l t he deficiency diseases p reva i l ing i n t h i s v i l l age 
are c lose ly r e l a t e d to the def ic ient const i tuents of t h e i r 4Let. The 
per head consumption of calcium i s 704.2 mg. which i s about 22 per 
cent below the standard requirements. Consequently 4 persons or about 
18 per cent of the t o t a l pa t i en t s were victim of deficiency diseases 
caused by the deficiency of calcium. Riciket i s prominent which affected 
2 persons. Osteomalacia and haemophilia affected two persons, one 
i n each case. As there i s an acute deficiency of carbohydrates per 
head per day which i s to the tune of about 45 per cent,below the 
45 
standara requirement• Due to th i s deficiency three persons suffered 
from diabetes which constitute about 13,5 per cent of the to ta l patients 
in the v i l l age . The deficiency of riboflavin i s rather serious which 
is about 46 per cent below the standard requirement. Due to this 
deficiency 5 patients suffered from chronic diarrhoeas angular 
stomatitis and g los s i t i s . Two persons suffered from diarrhoea and 
eq.ual number of patients suffered from angular s tomat i t i s . One person 
suffered from co l i t i s which constitute about 4.5 per cent of to ta l 
patients in the v i l l age . In the vi l lage Jawar (maize) forms the 
main cereals in the vil lage diet which i s deficient in nicotinic acid. 
Due to this deficiency 2 cases of pellagra disease have been noted 
which constitute about 9.0 per cent of the to ta l patients in the 
vi l lage . This disease is characterised by skin disorders (dermatitis), 
mental derangement (dementia) and gastro-intest inal disturbances. 
IXie to the iodine deficiency in the soi l and water three cases of 
goitre disease have been noted which constitute about 13.5 per cent 
of the total patients i n the v i l lage . As there i s no deficiency cf 
ascorbic acid in the vi l lage, three cases of pyorrhoea, scurvey and 
polyneutr i t is , one in e?.ch, has been noted which constitute about 
13.5 per cent of the to t a l patients in the v i l l age . Due to the 
uneven distr ibution of protein two cases of kwashiokor and hypo-
protonaemia, one in each, has been not^d which constitute about 
9 per cent of the to ta l pa t ien ts . 
484 
TABLE GXXIII 
Village* • • Preoi Hagar 
Average Intake of Food-Stuffs Per Unit Per Day i n Grrams 
(1968-69; 
i i t i i Average 
» » « I » Balance 
t Autumn » Winter t Summer » Average t H e t for 
» > « J I I n d i a n 
t I A t 
Food-Stuffs 
Cereals 
Pulses 
Sugar (Gur) 
Oil & Fats 
Root-Vegetables 
Leafy &. Other 
Vegetables 
Milk & Milk 
Products 
Flesh Foods 
teggs, meatjfishP 
357,3 
28.8 
30.5 
35.5 
36.8 
76.5 
134.2 
415.4' 
42.5 
88.7 
48.0 
70.6 
109.8 
98.5 
75.3 
450.2 
52.4 
96.8 
41.0 
75.4 
35.3 
160.3 
19.5 
413.6 
41.2 
72.0 
41.5 
60.9 
73.9 
131.0 
31.6 
397.6 
86.2 
56.8 
56.8 
170.4 
113.6 
284.0 
113.6 
Fru i t s 35.5 38.7 24.7 85.2 
IT) 
a 
3 
01 
« 
M 
<P 
fM 
•H 
0) 
to 
o 
O 
O 
o 
•a 
M 
®„ 
tiO 
05 
U 
o 
•H 
Xi 
U 
O . H 
to o 
<< 
I 
ni 
i-l 
J3 C 
S ' 
s 
EH 
a 
•H 
> 
o 
1^ 
•H O 
H 
o 
X! 
O <D 
+3 
O 
03 
<D 
• H 
?4 
O 
to 
<iH 
«H 
d 
+3 
'^ 
rCJ 
o & 1 
to 
1-1 
td 
<D 
?H 
<U 
O 
o 
o 
• 
o 
o 
(M 
• 
o H 
O 
o 
• 
o 
o 
CO 
• 
o 
o 
o 
• 
o 
03 
!>• 
• 
o 
s 
• 
o-
CQ 
00 
• 
o 
lO 
CO 
• 
o 
H 
CO 
t> 
• 
o 
r* 
H 
• (M 
^ 
• O 
CO 
Oi 
• 
CO 
CO 
H 
• 
o 
o 
o 
• 
o 
in 
H 
• 
03 
«3 
U> 
• 
03 
d 
o 
• 
o 
CJ) 
CO 
• 
o 
to 
H 
• 
o 
o 
o 
• 
o 
g 
• 
o 
o 
o 
• 
o 
o 
o' 
CJi 
to 
to 
H 
3 
CO 
H 
0> 
O 
o 
H O 
• 
o 
oo 
• 
H 
ID 
H 
• 
O 
H 
O 
• 
O 
?^ 
• 
o 
8 
• 
o 
H 
O 
• 
o 
o 
• 
o 
8 
• 
o 
^ 
• 
o 
10 
• 
to 
OO CO 
"«i< 
03 
• 
OJ 
o 
• 
o 
00 
• 
^ 
a 
^ 
• 
CO 
to 
• U5 
to H 10 
to 
• 
8 03 
CO 
• Oi 
CO 
• 03 
<2 lO 
o 
to 
• 
o H 
o 
IN 
• 
CO 
o 
03 
• 
CO 
CO 
o 
• 
00 
^ 
00 
01 
• 
to 
to 
03 
• 
o 
• 
o 
03 
03 
• 
o 
O] 
• 
H 
o 
co 
• Oi 
lO 
to 
• 
IN 
lO 
I>-
• 
H 
O 
H 
H 
• 
to 
00 
• 
03 
00 
H 
• U5 
03 
vf 
• 
D-
st» 
\o 
• O] 
w 
-d? 
o 
IN 
03 
• (35 
[> 
03 
CO 
• 
CO 
03 
H 
• 
O 
CJl 00 
• 
CO 
H 
• 
03 
£55 
• 
CO 
O 
• 
o 
00 
• 
03 
lO 
• 
H 
H 
to 
• 
O 
CO 
• 
o 
H 
• 
o> 03 
Nf lO 
• 
H 
H 
03 
• 
'=i< 
H 
• 
o 
o to o 
• 
H 
H 
• 
03 
to 
• 
lO 
00 
• lO 
03 
• 
o 
CO 
• 
IN, 
H 
"^ 
H 
• * 
• 
lO 
' ^ 
H 
00 
• 
lO 
l > 
03 
03 
• 
Oi 
05 
O] 
to 
j ^ cd 
U fo 
D 
^ s 
y to 
H 
n o 
H 
• 
S 
to 
a> 
H 
^ 
Is 
•p 
<1> 
tiO 
0) 
t> 
' l 
+» o 
:§ 
l > 
• 
o 03 
to 
<a 
H 
-9, cd 
•p 
0) 
m 
<i> 
> 
>> 
• ^ 
© 
J 
to 
• 
'Ct* 
iq 
to 
• p 
o 
O 
u !X| 
risj 
H 
•H 
S 
^ 
,54 
fH 
•H 
rf 
lO 
• 
H 
to 
to 
fC* 
o 
o i t 
XJ 
tn 
<i) 
H 
pq 
' ^ 
• 03 
H 
to 
+3 
•H 
d 
54 
fo 
to 
• 
H 
H 
O 
• 
to 
H 
to 
H 
03 
• 
03 
8 
8 
o 
CV3 
• 
CO 
to 
• 
CO 
CO 
CO 
CO 
S5 
to 
H 
cd 
o 
O 
4 
o 
to 
o 
o 
CO 
o 
8 
l O 
o 
H 
O 
• 
o 
o 
C55 
l O 
O 
to 
O 
o 
to 
o 
00 
to 
o 
a 
o 
03 
•P 
CJ 
cd & 
•a .H 
to 
03 
03 
+ 
to 
o 
I 
H 
O) 
o 
+ 
IN 
• 
to 
to 
to 
JO 
+ 
o 
03 
• 
l > 
H 
+ 
CO 
l O 
9 
• 
H 
IN 
CO 
CO 
• 
03 
I 
to 
00 
+ 
^ 
>1 
o 
<B to 
•H d 
O H 
•H P, 
0) d 
I + 
to 
03 
H 
H 
C55 
• 
H 
0) 
cd fH 
•p d 
a-p 
o cd 
?^  ft 
4S8 
(11) The v i l l a g e Karaalapurj ly ing i n a well-arainefl f e r t i l e 
loamy s o i l s i s somewhat wel l -suppl iea with food requirements as com-
parefl t o other se lec ted v i l l a g e s . The ca lo r i c consumption per head 
per day is 2313, which i s about 70 per cent i s derived from cereals 
and chief cons t i tu t en t s among cereals are barley* wheat, r i c e , and 
maize. The consumption of vegetables , meat, eggs and f i s h i s much 
below the standard reg.uirement« The use of meat and eggs i s occasional 
I t w i l l be seen from Table GXXVI tha t i n the v i l l a g e of Kamalapur 
the d ie t of the people lacks mostly f a t , carbohydrates, calcium and 
i r o n . The g rea te s t deficiency being tha t of i ron and f a t . The 
ftflWiation of 43 per cent of f a t , 50 per cent of carbohydrates, 32 
per cent of calcium and 135 per cent of i ron from the normal requi re -
ments i s r a the r alarming in the v i l l a g e d ie tary standard while prote in , 
vitamin A, vitamin Bl and B l l , n iac in and ascorbic acid are su f f i c i en t -
l y present i n the d i e t . 
F ig . 137 shows tha t the v i l l a g e during the year has had 
12.4 per cent of t he t o t a l populat ion or 26 persons suffering from 
numerous n u t r i t i o n a l deficiency d i s ea se s . The death t o l l from these 
diseases was 15.4 per cent of the t o t a l p a t i e n t or 1.9 per cent of 
the t o t a l populat ion. 
I t w i l l be seen from Fig , 137 and Table OXXVI that there 
i s a close r e l a t ionsh ip between the food in take and deficiency 
d i seases . The ac tua l consumption of calcium i s 609,2 mg. which i s 
about 32 per cent below the standard requirement, conseauently 9 
persons or about 35 per cent of the t o t a l p a t i e n t s were victim of 
calcium deficiency d i seases . Dental decay i s the prominent calcium 
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48S 
deficiency d i sease , ftickets, osteomalacia and haemophilia are the 
other calcium deficiency d i seases . Rickets influenced three 
chi ldren while osteomalacia affected 2 females and one person suffered 
from haemophilia. 
I t w i l l be seen from the Table OXXVI tha t the supply of 
carbohydrate i s 299 or about 51 per cent below the standard requi re -
ment. As a r e s u l t of th i s shortage 3 persons suffered from diabet is 
( inordinate and p e r s i s t e n t increase i n the ur inary s e c r e t i o n ) . The 
deficiency of i ron per hea^ per day i s 17 mg. but i n t he v i l l age i t 
i s avai lable up t o 40,0 mg. I n sp i t e of t h i s high amount of i ron t h a t 
i s ava i lab le J there were four cases of anaemia. As there i s no 
deficiency of pro te in and vitamin A i n the v i l l a g e per head per dayj 
few cases of p ro te in and vitamin A deficiency diseases have been 
noted. Due to the vitamin A deficiencyj night b l indness , retarded 
growth and xerophathalmia diseases are found and 2 persons suffered 
i n each case with these d i seases . Two cases of p ro te in deficiency 
diseases - kwashioiScor have been noted. Two cases are of r ibof lav in 
and the other of thiamine deficiency was noted, as the pa t i en t s 
suffered from b e r i - b e r i and chronic diarrhoea. 
TABLB OXXV 
Vil lage KAMALAPUR 
Average Intake of Food-Stuffs Per Unit Pe r Day i n Grams 
(1968-69) 
Foof -S tuf f s « Autumn 
s 
t 
Ce rea l s 450 .5 
Pu l se s 59 .6 
Sugar (Gur) 8 .5 
Oi l & P a t s 12 .5 
Root-Vegetables 18 .7 
I»eaf y & Other 
Vegetables 62 i 5 
Milk & Milk P roduc t s 8 0 . 5 
F l e s h Foods 50 .4 
( e g g s , n e a t , f i s h ; 
Faaiiltg — 
sWinter 
t 
s 
479 .4 
4 9 . 4 
15.4 
1 7 . 1 
35 .4 
95 .8 
98 .2 
80 .9 
§ § . § 
*Sumraer 
• t 
s 
559.6 
72 .6 
18.7 
2 5 . 4 
30.5 
4 5 . 4 
20 ,2 
15.6 
?7tS 
* Ave3?age 
9 
t 
504.8 
60 .5 
14 .2 
I S . 3 
28 .2 
69.2 
66 .3 
48.9 
^0f9 
« Average Balanc 
» l i e t f o r 
1 I n d l s n Vlllfljcre. 
397.6 
85 .2 
56.8 
56.8 
170.4 
113.6 
284,0 
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(12) The v i l l a g e G-auria l i e s in a t r a c t of sandy s o i l . The irielfl 
per hectare i s low. The a v a i l a b i l i t y of ca lor ie per head per flay i s 
2040 only. Maize, r i c e , wheat and bar ley are the chief sources of 
c a l o r i e s . The population i s purely vege tar ian . 
An attempt has, the re fore , been made to compute the supply of 
d i f fe ren t elements of d ie t and t h e i r va r i a t i on from standard requi re -
ment (Table CXXVIII). P ro t e in , i ron , vitamin A, thiamines r ibof lavin 
and ascorbic acid are s u f f i c i e n t l y present i n d ie t of the v i l l a g e people. 
But due to the uneven d i s t r i b u t i o n of these nu t r i en t s some diseases of 
p ro te in , vitamin A and r ibof lav in deficiency are a lso not iced i n the 
v i l l a g e . In s p i t e of t h i s the re i s an alaiming deficiency of f a t , 
carbohydrates, calcium, and n iac in which cause a number of n u t r i t i o n a l 
deficiency diseases i n the v i l l a g e . There i s a deficiency of 37.50 
per cent of f a t , 33.80 per cent of carbohydrates, 45.32 per cent of 
calcium and 68.49 per cent of n iac in from the standard requirement in 
the d ie t a ry standard of the v i l l a g e . ' 
I t i s c lear from Fig,138 t h a t about 16.1 pe r cent or about 
30 persons suffered from various n u t r i t i o n a l deficiency d iseases , out 
of ffaich about 13.3 per cent or 4 persons died of the t o t a l pa t i en t s 
in the v i l l a g e . 
I t w i l l be seen from Table CXXVIII t h a t the supply of calcium 
i s about 46.32 per cent below the standard requirement and as a r e su l t 
9 persons suffered from t h e calcium deficiency diseases such as dental 
decay, osteomalacia, r i c k e t s and haemophilia. Ricket i s the prominent 
disease which alone a f fec ted 4 persons or 13.4 pfer cent of the t o t a l 
p a t i e n t s . Two persons (about 6.6 per cent) suffered from dental decay 
and two persons from haemophilia. One person (or 3.4 per cent) suffered 
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from osteomalacia. IXie t o the acute shortage of n iac in i n the d ie t 
of the v i l l a g e people which i s about 68.49 per cent def ic ient from' the 
standard reauirement, 4 oases C13.4 per cent^ of pe l lagra disease were 
noted. Four cases of kwashiorkor and 2 cases of hypoprotonaemia (13.4 
per cent and 6.6 per cent r e spec t ive ly ) were also noted. Two cases 
C6.6 per cent) of vitamin A deficiencyj re tarded growth, were also 
noted. Ede to the uneven d i s t r i b u t i o n of thiamine^ 2 cases of cons t i -
pat ion about 6.6 per cent to the t o t a l p a t i e n t s were noted. Due to 
the uneven d i s t r i b u t i o n of i ron i n the d ie t of the v i l l a g e people, 2 
cases (6.6 pe r cent) of anaemia disee.se were noted owing to the 
consumption of maize among the poor group of the v i l l a g e people. Due 
to the deficiency of iodine in the s o i l and water, one case of goi t re 
(3.4 per cent) was also noted. 
TABLE (SQOni 
Vi l lage &AURIA 
Average in take of food-s tuffs per uni t per day i n Grams 
(1968-69) 
1 
Food-Stuffs »Autumn 
t 
Cereals 
Pulses 
Sagar (Gar) 
Oils &,Fats 
Boot 'Vegetables 
Leafy & other 
Vegetables 
Milk & Milk 
Products 
Flesh Poods 
(eggs,meat , f ish) 
Fru i t s 
370.1 
35.4 
20.5 
25.2 
34.0 
98.7 
-
mm 
I 
I Winter 
t 
426.3 
30.8 
41.8 
24.9 
49.8 
115.8 
42.3 
-
73.4 
t X 
t Summer t 
s t 
488.3 
64.2 
44.7 
35.3 
43.8 
74.3 
21.6 
-
10S.3 
t 
Average » 
t 
428.2 
43.5 
35.6 
28.5 
31.2 
74.7 
54.2 
-
58.9 
Average Balance 
Diet for Indiar 
Vlllf tffes 
397.6 
85.2 
66.8 
56.8 
170.4 
113.6 
284.0 
113,6 
85.2 
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, An examination of the nutr i t ion and nut r i t ional deficiency 
diseases in the selected vi l lages, reveals tha t the deficiencies of 
calciiaBj fat j carbohydrates, vitamin A, protein and riboflavin are 
fa i r ly high in almost a l l the v i l lages . The deficiency of iron, ascorbic 
acid, niacin and riboflavin exist i n soaie of the v i l l ages . 
The quali ty and quantity of food which the population gets in 
general may be correlated with the nutr i t ional deficiency diseases. A 
disease of nut r i t ional deficiency may not necessarily be due to lack of on 
nutrient element. I t may occur due to the deficiency of more th&a. one 
nutrient in the diet taken concurrently by a section of population for a 
considerable period of years. Similarly, the deficiency of nutrient, 
usually, may not necessarily be producing only one par t icular disease. 
• The deficiency of one or more nutrients may produce different diseases 
in accordance with varying degree of deficiency of nutr ients , human 
reistance, variable climatic conditions, various endemic relationships 
to mal-nutrition or deficiency conditions, differences of food items 
ftom place to place and changes of food items a t a certain place from one 
period of years to another. Ho one nutrient functions alone and i t s 
usefulness to the body may be curtai led by the absence of other nutrients, 
and as only a few nutr ients are stored in the body, seme necessary 
nutr ients may be discarded by the body without being used because other 
essential nutrients are lacking in the d ie t . I t i s because satisfactory 
metabolism of proteins requires the co-operative act ivi ty of certain 
vitamins, and t h e i r lack resul ts in abnormal intermediary reactions of 
amino-acids and formation of unusual and often deleterious end-products 
1. Stevenson, G.T. and Miller, C , Introduction to Foods >md Nutrition. 
New York, i960, p.214. 
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a number of vitamins appear t o have spec i f i c ro l e s in pro te in metabolism, 
The villager?? use the foodstuffs hab i tua l ly withoot knowing 
the n u t r i t i o n a l (Qualities or aeficiency of nu t r i en t s i n i t . They are 
not aware of the n u t r i t i o n a l aef iciency diseases they suffer fcom, or 
a t l ea s t they do not take them se r ious ly as a d i sease . The stunted growth 
low bi r th-weight , bad growth of skin, denta l caries and even anorexia 
are not s e r ious ly considered as diseases by most of the v i l l a g e r s . 
However, i t i s c lea r from the foregoing study t h a t the 
occurrence of n u t r i t i o n a l deficiency diseases may be a t t r i b u t e d to 
deficiency d i s ea se s . I t s deficiency, however, i s more acute i n the 
v i l l age Kamalapur and Sauria compared to t he other v i l l a g e s ^ e r e i t i s 
eq.ually d i s t r i b u t e d . Dental decay, r i d c e t , osteomalacia haeomophilia 
are the diseases which occur in the v i l l a g e s . Among them dental decay 
and r i c k e t are t he prominent diseases which together affect 42 pa t i en t s 
or 19.41 per cent of the t o t a l p a t i e n t s . The other calcium deficiency 
diseases are osteomalacia and haemophilia which toge ther af fect 22 pat ieni 
or about 10.13 per cent of the t o t a l pa t i en t s i n the region. Where 
calcium i s not ava i l ab le fo r normal metabolism, t h e body must, of course, 
draw upon i t s reserves and t h i s r e s u l t s i n impairment i n growth of t e e t h 
and bones. The defect ive tooth formation in ea r ly childhood, with 
possible effect on increas ing denta l car ies and p a r t i c u l a r l y impairment 
of grosrth and improper development of bones, may r e s u l t f rcxfl a deficiency 
of calcium in take in childhood and youth. The requirement of calcium 
and phosphoirous, though continuous, throughout the l i f e , i s g rea tes t 
for growing child and the pregnant or l a c t a t i n g women, i f the d ie t does 
1. Wiggers, O.J . , Physiology i n Health and Diseases, (Philadelphia, 1955J 
p . 9 1 8 . • 
not provide suf f ic ien t calcium to meet the needs of the body, and in 
t h a t case calcium may be withdrawn from the bones and t ee th ; t h i s 
occasionally occurd in pregnancy when calcium from the bones of t h e 
mother i s u t i l i z e d t o the needs of her developing ch i ld . Bones cannot 
be properly b u i l t without the bas ic mater ia ls - calcium and phosphorous. 
Bone growth i s chedced due to deficiency of calcium which i s needed i n 
abundance during ac t ive bone growth. 
P ro t e in i s the second important cons t i tuents of the d i e t which 
play a v i t a l r o l e in a l l l i f e p rocess . The deficiency of i t i n man i s 
var ied , but the ear ly symptoms are the l o s s of weight, easy f a t i g a b i l i t y , 
decreased re i s t ance to diseases , l o s s of weight and prolonged convales-
cence. I t s deficiency a l so leaf's t o diminished r e s i s t ance t o in fec t ion . 
Being the bas ic mate r i a l of a l l body c e l l s , p ro te in i s the chief consti tu-
ents of a l l muscles, glands and nerve t i s s u e s , of many harmones and other 
body r egu la to r s , and of blood. The body needs a da i ly supply of prote in 
t o bui ld new t i s sues and to replace the t i s sues tha t a re constant ly 
weaning out, Hitrogen compounds are e s s e n t i a l for the bui lding of body 
t i s sues and pro te in i s the source of n i t rogen fo r the body. The pro te in 
requirements of t he body vary with the r a t e of growth. The b io log ica l 
value of ce rea l s p ro t e in i s h i ^ e r than t h a t of p ro te in from root -crops , 
s tarchy r o o t s , while the b io logica l value of animal p ro te in - the 
cos t l i e s t sources of a U - i s grea ter than t h a t of cereal p ro te in . Most 
of the populat ion of these v i l l ages depend upon cerea l and vegetables 
1. Heinz, H . J . , Heinz Handbook of ITutrit ion, New York, 1939, p . 33 
2 . Davies, I .G , , Modem Publ ic Health, (London, 1969), p.57 
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proteins5 the growth promoting value (Protein Efficiency Rates) of 
cereals and vegetable protein has been reported in most cases, to be less 
ti^an that of animal protein. Therefore, the dietary protein of vegetables 
origin i s not ideal ly suited to meet the needs of the gro^ng child. 
Animal protein is the complete protein that contains a l l the essential 
amino-aciSs while plant proteins are incomplete. Therefore, in human 
diet i t appears advantageous that at least one third of i t s protein 
feq.uirement be met by animal protein. 
The fliseases correlated with the deficiency of protein in the 
diet are kwashiorkor and hypoprotonaemia which together affect 31 persons 
or about 14.29 per cent of the t o t a l patients in the selected v i l lages . 
Kwashiorkor i s a widespread disease which affects- about 21 persons or 
9.68 per cent of the t o t a l pa t i en t s . Hypoprotonaemia is also a deficieicj 
disease of considerable importance which affects about 10 persons or 
4.61 per cent of the t o t a l pa t ien ts . 
The deficiency of ascorbic acid (vitamin 0) exist only in five 
villages while i t s deficiency diseases occur in six vi l lages, owing to 
the uneven distr ibution of this vitamin among the vi l lage population. 
The deficiency of this vitamin produces the symptoms of cracked l i p s , 
a sore, magenta tongue and burning, itching eyes. The vitamin i s 
essential to cel l respirat ion. I t is important for growth and general 
well-being and for the health of skin, eyes and mouth. I t i s related 
to the u t i l i za t ion of protein. The deficiency also gives r i se to gastro-
in tes t ina l disorder (gas t r i t i s or en t r i t i s or co l i t i s ) and to the lesions 
of the skin. Angular s t aaa t i t i s may be due to the riboflavin deficiency. 
1. Mayj ^4f»s The geology of Mal-nutrition in the Far and Near B&st, 
(Kew Y^rk 1361), p.227 
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Itta to th i s fleficiency 22 persons affected fro» various diseases l i ke 
chronic diarrhoeaj angular -s tomat i t i s and c o l i t i s which i s about 10.2 
per cfflit of the t o t a l p a t i e n t s , Chronic diarrhoea i s the main disease 
which a f fec t about 5 per cent t o the t o t a l p a t i e n t s . 
The deficiency of vitamin A exis t i n seven v i l l a g e s where 20 
persons or about 9.2 per cent of the t o t a l p a t i e n t s suffer from the 
vitamin A def ic iency. The deficiency leads to xerophathalmias night 
blindness J r e ta rded growth, s t o m a t i t i s , keratomalacia and xeroderma. 
I t s deficiency may a l so cause disturbance of body growth, skin les ions 
and diminution of r e s i s t ance t o i n f e c t i o n . I t may also produce chscges 
i n the cornea r e su l t i ng i n opthalmia. I t i s e s s e n t i a l f o r nonaal growth 
of s k e l e t a l development. Night-blindness i s due to the exhaustion rf the 
usual purple a f t e r prolonged exposure to sun- l igh t and lack of v i t ^ i n A, 
i n t e r f e r e s with regenerat ion of the usual purpose. Xerophathalmia which 
has affected 7 persons or about 3.22 per cent of the t o t a l p a t i e n t s . In 
xerophathalmia the cornea dies up ana becomes u lcera ted and gets infected 
due to the involvement of the lachrymal glands, as a r e s u l t of * i c h the 
t e a r s are no longer produced and the cornea i s not bathed with f luid as 
i t should b e . The infected cornea becomes softened and f i n a l l y undergoes 
per fora t ion . These cornea changes are known as keratomalacia which 
a f f e ^ e d about 3 persons only out of the t o t a l p a t i e n t s . 
The diseases c&used by the deficiency of ascorbic acid (vitamin 
C) are pyrrhoea, denta l c a r i e s , scurvy, p o l y n e u r i t i s . In addi t ion to these 
diseases , i t s deficiency a l so leads t o haemorrhages i n various pa r t s of 
1 . Boyd, W. A Text-book of Pathology - S t ruc ture and Function of l i s ea se s , 
(London, 1961) p.380. 
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the bodyj f rag i l i ty of bonesj swelling of jo in t s , imperfection in the 
tee th . As a resul t of this deficiency 18 persons or about 11 per cent 
of the to ta l pat ients were suffering from vitamin 0 deficiency diseases. 
This vitamin i s important in the formation of the in te r -
cellular substance and holds the body cel ls together. I t i s also 
involved to the proper development and protection of the health of bones, 
teeth, gums and blood vessels . Most of the vi l lagers are usually accus-
tomed to cook for a long time the leafy and other vegetables l ike potato-
toraatoj turnip, carrots, cabbage, spinach and consequently the vitamin i s 
easily destroyed. Owing to the deficiency of ascorbic acid, the iron 
conttained in the 5iet i s not absorbed by the himvan body. "Pulses anfl 
cereals, which constitute the most part of the diet in the vil lages conl^ air. 
no vitamin G. 
Due to the deficiency of niacin (nicotinic acid) in the diet of 
the village people, the pellagra disease occur in 6 villages and affected 
10 persons or about 4.6 per cent to the to ta l pa t i en t s . Almost a l l the 
vil lagers use milled f lour . The milling of the cereals destroys a 
s t r i k i n ^ y high percentage of th is nutr ient . Wheat which is the largest 
used cereals alone or mixed with other foodgrainsj has considerable amount 
of niacin but 80-90 per cent of niacin i s ranoved in mill ing. This pro-
duces pellagra. Niacin is a part of severs(l enzymes concerned with cell 
repiration, i t i s important in the oxidation of carbohydrates; since com 
(m.aize) Is low in niacin and ti?yptophane, pellagra often occurs vrtiere 
com i s the main d ie t . 
The diseases caused by the deficiency of thiamine (vitamin Bl) • 
are constipation or anorexia (loss of appet i te) , nervous i r r i t a b i l i t y , 
1. MoCarrison, S.R., Nutrition and Health, (London, 1961) p . 51 
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flepression and weakness. I t i s one of the important const i tuent of the 
d i e t , i s in t imate ly connected ?dth the maintenance of neuro-muscalar 
eff iciency throughoat the body; such as tha t of stomadi, the colour and 
the hea r t . Amongst other e f fec ts of the lacfc of t h i s vitamin are 
degeneration hyraphatic t i s s u e s , a t rophic changes i n the spleen ana sex 
glanflsj disturbance of carbohydrates metabolism and the accumulation of 
tox ic substance i n cer ta in t i s s u e s . However, the preva i l ing deficiency 
disease in the region are b e r i - b e r i , dyspepsia and const ipat ion, which 
co l l ec t ive ly af fect about 9 persons or about 4.14 . per cent to the t o t a l 
p a t i e n t s . I t s deficiency also produces d iges t ive dis turbances , growth 
f a i l u r e , weakness, mult iple n e u r i t i s . The heavy consumption of 'gur ' 
sugar leads to high consumption of carbohydrates n e c e s s i t a t e s l a rge 
amount of thiamine because the vitamins re(iuirement are a lso increased. 
which 
The vi l lages^have deficiency of thiamine i n the d ie t are character ized 
by the diseases caused by the deficiency of t h i s vi tamin. Other v i l lages 
have a lso thiamine deficiency diseases which may be due to deficient 
r e l ea se of energy i n the body by the thiamine. 
One of the important const i tuents of the d i e t i s i ron content. 
Although the body needs very small amount of i ron , about 80 per cent of 
i t i s found in the hemoglobin - the substance giving red colour to the 
red blood corpuscles in the bloodm. I t i s an e s sen t i a l const i tuents of 
tlae b.®tto^obin as a r egu la to r , and controls v i t a l a c t i v i t i e s . In the 
se lec ted v i l l ages Iron consumption is general ly s u f f i c i e n t . Many cases 
of anaemia due to the i ron deficiency were found during the course of 
survey. This i s mainly because of the fac t tha t p ro te in deficiency 
prevents easy absorption of i ron from the i n t e s t i n e . However, only 9 
cases (4.14 per cent of the t o t a l p a t i e n t s ^ of i ron deficiency anaemia 
were noted. 
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The food of the v i l l a g e r s contains insuf f i c ien t amount of 
ioa ine , ana as such, the bofly aoes not get enough iodine to maintain 
such reserve as i s necessary for the profluction of su f f i c i en t amount of 
thyroid hormones and thyroxine for health and growth and th i s leads to 
iodine deficiency diseases such as go i t r e , cret inism and dwarfism. When 
the body lacks iod ine , the energy metabolism i s slowed down and the 
thyroid gland enlarges and goi t re r e s u l t s . Among the iodine deficiency 
disease go i t r e i s the main disease which affected about 5 persons. 
Owing t o poor economic condi t ions, i t i s d i f f i c u l t for a large 
number of v i l l a g e r s t o afford pro tec t ive foods, good sources of animal 
and vegetable p ro t e in s , f a t , calcium, and vitamins to make up the n u t r i -
t i o n a l deficiency. The under -nu t r i t ion or mal -nu t r i t ion or both along 
with ignorance and ceirtain unsc ien t i f i c d i e t a ry customs, bad housing and 
poor hygienic conditions have led to the occurrence of various diseases in 
the v i l l a g e r s . 
However, i t may be conGlur"ed tha t most of the deficiency 
diseases .are not k i l l i n g diseases unless they take a ser ious form. But 
they cause physical and mental d e b i l i t a t i o n which undermine heal th and 
efficiency and which r e s u l t s i n constant misery and suffer ing and poor 
d i e t . They a lso erode the human resources needed for economic development. 
In conseq.uence agricultU2:e a l so suffers to a l a rge ex ten t . The mal-
n u t r i t i o n c r i s i s i s a vicious s p i r a l . Unde3>development means low incomes, 
r e l a t i v e l y poor hea l th , high b i r t h - r a t e , high infan t mor ta l i ty , poor d ie ts 
and ma l -nu t r i t i on . Mal -nu t r i t ion , on the other hand, saps the vigour and 
c re tav i ty of the human resources which are indispensable to development. 
1. Dowed, M.T,, and Dent. A., Elements of Food and Nut r i t ion , London, 1948) p .57 . - - - — - - - - — - - — — — » — _ 
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This i s a vicious s p i r a l , not j u s t a c i r c l e . Therefore, a l l the 
economic a c t i v i t i e s , whether ag r i cu l tu re or indus t ry , badly suffer. 
This hunger and under-developrnent can only be broken by a concerted 
a t tack at many p o i n t s . Such an at tack requ i res a wiser resource 
husbandry, g rea te r help from well- to-do na t ions , and other social 
reform and these n u t r i t i o n a l deficiency d iseases should not be 
considered/as a medical problem or lack of medical knowledge but 
i t i s r e l a t ed to the social and economic causes and the prevai l ing 
economic system. 
P A R T - IV 
C O N C L U S I O N A N D S U G G E S T I O N S 
Chapter-XlII 
OOmtXSSlCfS AND SUGGESTIONS 
The s ta^y of l&nd a t l l i z a t i o n and n a t r i t i o n a l deficiency 
dleeaaes by s e l ec t i ng twelve sample v i l l a g e s frora the d i s t r i c t s 
of Kheri* Si tapur and Barabanki revea ls the ex i s t i ng p a t t e r n of 
land use, carrying capaci ty and p o t e n t i a l p roduc t iv i ty of land, 
n u t r i t i o n a l standard of the people and the p reva i l ing n u t r i t i o n a l 
defieienoy diseases i n these v i l l ages* Considering the merits 
and demerits of the Food Balance Sheet Method t o f ind out the 
aetual in take of a l l the n u t r i t i v e elements per head per day, 
d i e t a r y survey i n the v i l l a g e s was a l so ca r r i ed out and r e s u l t s 
obtained were r e l a t e d t o the n u t r i t i o n a l deficiency diseases* 
I t w i l l be seen from Table GXUX t h a t genera l ly the 
l^ttreentage of c u l t i v a t e d land decreases as one proceeds nor th-
tArde i n the area* There appear to be severa l reasons for t h i s • 
In the f i r s t p laee the s o i l hardens from olayey loam to d a y and 
becomes w a t e r l o ^ d during the - ra iny season* Secondly the 
presence of numerous seasonal streams and extensive shrubs and 
jpKTests reduces the cu l t i va t ed area* ^ e inf luence of physical 
ira on the d i s t r i b u t i o n of the crops i n the two Kharif and 
8«a8ons i s d i s t i nc t* Summary Table CXOX shows tha t i n the 
i l l drained v i l l a g e s with sandy s o i l , the f i e l d s a r e general ly 
?t fal low i n the Kharif season as two crops cannot be grown i n 
due to low produc t iv i ty of the s o i l and damage by the 
•logging and f loods i n the Kharif season* I n t h i s t r a c t only 
f i e l d s are devoted to double cropping which can produce 
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Bil le t s i n ooobination with arbar in the Kharif and peas or 
barley in the rabi* In the vi l lages of s^nfly loan or loam 
VxB net Gultivated area in the Icharif season i s higher as compared 
to that ealt ivated in the rabi season^ bat a considerable area i s 
Itfft fallow i n the kharif season* 
the stady of land use and nutr i t ion of the selected 
vil lages shows that the pressure of population on land i s consider-
ably high* ^ible CXXIX shows the percentage to the t o t a l area of 
the land under different uses in each af the village* I t can be 
seen from th i s table that in e i ^ t oat of the twelve villages) 
•»xv than 80 per cent of the t o t a l area i s cultivated) while in the 
remaining vi l lages, the percentage of the cultivated land i s more 
than half of the t o t a l area except in the v i l lage Munlia llahadeo 
Hiere the percentage of cultivated land to the t o t a l area i s only 
about 18 per cent due to the occurrence of shrubs and swamps in a 
large par t of the area* Although in every village« the percentage 
of the cultivated land i s appreciably high) nevertheless in each 
ease some amount of cult ivated land l i e s unproductive owing to 
various factors, such as injurious sa l t s or high proportion of 
,.0mA* 'Oie percentage of unproductive land i s greater in the vi l lages 
li^t^tated in the i l l -dra ined plain and in the vil lages of t a r a i or 
eub'-fflontane tract* In the i l l -dra ined area, the main cause of i t s 
frence i s water-logging and re la t ive ly high water tablej irtiile 
,tarai and sub-montane t r a c t the presence of shrubs and so i l 
render the land unproductive* 
li^on, especially in the d i s t r i c t s of Barabanki, where the 
SsmAim^^ ipiAtle) the existence .of innumerable seasonal lakes 
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i s the chief cause of water-logging. Thereforej in order to check 
the eactension of wasteland* i t i s essent ia l to bring ioiprovetaent in 
the drainagie system* Proper regulation of the surplus water should 
be oondueted to the drainage lines or to the reservoirs where i t 
ean be stored» or drained to the r ice f ields o r . i t may be stored 
and ut i l ized for i r r iga t ion in the rabi months* Besides this* the 
improvement of the drainage system will alsa be helpful in protect-
ing the enormous quantities of combined nitrogen which l i es in the 
pore spaces of the soil* The s o i l texture would improve and as 
such i t would lead to be t te r u t i l i za t ion of the existing cultivated 
land* 
In both the agr icul tura l seasons the cultivated land i s 
dominated by the grain crops* The major kharif crops are rioe» 
(including broadcast and transplanted) and maize* while wheat* wheat 
mixed with barley and gram dominate the scene in the rabi season* 
The net cropped land in the kharif season* i n almost a l l the vi l lages 
i s greater than the net cropped land i a the rabi season* especially 
in the northern part of the region* I t i s because some of the kharif 
esops continue in the rabi season* and secondly* a considerable 
anount of land i s l e f t fallow in th i s season to recoup i t s fe r t i l i ty* 
iJBit i n the soathem part of the vil lages generally rabi crops 
^oninftte the scene and scute of the land i s l e f t fallow in the 
kharif season to recoup f e r t i l i t y for the rabi season* Where the 
i r r iga t ion f a c i l i t i e s are adequate the cultivated land in the 
l^ar i f season i s not l e f t fallow in the rabi season* 
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Tae occupational structare &f vil lage population has 
also been analysed which shows that agcimilture i s the mainstay 
of the major part of the population* 9he villages which are 
located very close to the tahsil or distr ict headQ.uarters» in 
alBost a l l the villages^ the total population i s directly or 
inflireotlyj dependent on the cultivation of land. In each vil lage 
over 90 per cent of the population i s prioiary 3:uxal and depends 
exclusively an the cultivation of land4 fhe remaining population 
which i s secondary rural, serves the primary rural Population 
through ancillary services and thus indirectly depends on land* 
Table CXXiX further shows that the per capita total 
available cultivated land varies between 0*249 to 1*344 hectares* 
the gross cultivated area varies between 0*315 to 1*657 hectares* 
VaxkSa the cultivated area supporting one person varies between 
0*315 to 1*657 heetares* Howevers the per capita gross cultivated 
land i s relatively large in the villages af well-drained bh t^naar 
ftX«as as compared to the vi l lages of ill-drained khadar areas, 
except the village of Bhagwanpunnafi where the land i s more produc-
tive than those of other villages* This exception i s also apparent 
i& k&ae of the Tarai vil lages because of the newly reclaimed lands* 
did fp per cent of the total cultivated land of the villages i s 
gmerally confined to the production of g?;ain crops, and as such 
eereals constitute the chief source of calories and other nutrients, 
althou^ a substantial amount of calories i s also obtained from 
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sugar (0ir) and. vegetalsles* Jkn attompt JOBLS been inade to prepase 
FooQ. Balance Sheet on the basis of the per hectare yield of crops 
JLft arder to assess the carrying capacity of land as well as the 
calorie intake per head per day* As the people of the vil lage 
are largely vegetarian and sieats fishs e ^ s and poultry products 
do not constitute an item of thei r diets the per head per day 
caloric intake obtained from the foodgrains, gives an idea of the 
general nutr i t ional level of the people* 
1 statesient of the per head per day caloric intake as ive^ f^^  
t s the per capita share of the vi l lage population i n the cultivated 
Kon giSQBB cultivated land has been shown in Table CXX2C* I t wil l be 
seen from th i s table that i n the well-drained vi l lages peir hiiw/l 
per day caloric intake i s more than 24D0 calories* These vi l lages 
are prosperous and the nutr i t ion standard of the people i s bet ter 
than those of other villages* In t h i s group the vi l lages of 
Bhagwanpur Bafi, Boshannagar and Biatkhera are included* In the 
vi l lage of Premnagar caloric intake i s also more than 2400 but here 
t i» productivity i s low and the per capita land i s higher than that 
of other vil lages ands therefore, the caloric intake i s also h i ^ e r 
I t i s necessary to mention that there may be other sources of jQal0ries» such as the local fruit* The consumption of t tese 
f ru i t s has not been taken into account for the preparation of 
the fbod Balance Sheet* ^erefore^ througji intensive f ie ld-
work dietary survey was conducted and the data of the use of 
such items was also collected and per head per day available 
nutrients were found out on the basis of the seasonwise 
collection of dietary data* 
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compared to other v i l l ages . In the v l l las^s of secoM gcorspt 
yttz^a Unera, Ifaralnpar and Ghak Ebdar the avai lab i l i ty of 
calories i s less compared to the f i r s t group of vi l lages which 
3:anges between 2067 to 2158 calories per head per day. In the 
vi l lages of the foxmer groupj the s o i l i s f e r t i l e loam or loamy 
elay and ih& I r r iga t ion f a c i l i t i e s are s&tlafactory> while in thft 
l a t t e r group the so i l I s comparatively less Productive and irriga-
t ion f a c i l i t i e s are a lso meagre* In spi te of lack of i2^1g»tion 
f a e i l i t i e s and the paucity of f e r t i l e soils the aberee-mentioned 
0?oup of vil lages has re la t ive ly high aiKount of calories per head 
Per day owing to the higher amount of cultivated land per capita* 
I t i s also evident from the third and fourth groiq;) of v^illages 
that i n these group of villages the per capita calories that are 
available are higher than those of the second group of villages 
mainly because of the higher amount of cultivated land available 
per capita, ^he vi l lages of f i f th group l i e in the Ill-drained 
sandy be l t of Kbadag. Here the so i l i s sandy. In these villages 
''>^^b per capita land i s high and ranges between 0^3&7 to 0.445 
J lpc tare . In spi te of thls» owing to i n fe r t i l e s o i l the per head 
^pts day supply of calories i s lowest in the region especially in 
% e vi l lage of Gauria, 
I t may thus be seen tha t there i s a d i rec t relationship 
between the per capita land productivity and the caloric intake. 
The caloric intake per head per day obtained by converting the 
f ie ld produces gives an Indication of the average calories avai l-
able to each person in the v i l l age . I t has been argued that a 
-a5 
H 
O 
H 
3 
8 
M 
O 
S 
to 
o 
CO 
d 
d 
d 
o 
o 
• • * • • 9* • • • • « • 
o 0} ^5 
•H © © CO 
?^, i4xS'd 
o nj 
H +3 M P4 
(A a <D <0 
O .H ftp. 
« • • • • • • • 
1 
•H 
+ 3 r d 
t-t C } ' ^ 
3 ca © 
O H U 
(Old ^ 
to ® o 
o - f © 
, ^ os-cj 
& p.^-* 
• • • • • • * • 
•cr 
© / - \ . 
•p © 
cd M 
•S ^ 
+»'CJ O 
1-1 fl © 
d aJ x j 
0 » - l v - » 
p 
tsfl 
r-i 
H 
> 
© 
O 
© 
03 
CQ 
CQ © I 
© 
© 
CO 
O •H 
P: 
«$ © 
?4 - P - H W 
© O 54 •H 
^ © O 
OS 
(4 O 
OJ 
_ O H 
H > , V l 
P , © H O 
•H ft 
fCf > i P««Cf 
2 . =* ?i 
fl H CO ro 
•H <33 "Cf CO 
cd X ! >» d 0) 
rrt ' H <Cf - P «J 
I X3 CO H 
H !4 H 
i-l CO © © -H 
© © p i x ; r> 
^ P" - P , 
© t?a 05 © © 
X j © M X ! 
+ 3 X J X 3 © - P 
o a o 
© Q 
P i • • H 
O H ^ CQ O 
^ ' ' ^ ^ C O 
M >»<H CO «J 
© § C >> 
fiJHH © q 
H 3 ^ t ' 
H re* CO -H O 
•H CJ © © «J 
^ <a UXiU 
CO H 03 
10 
lO 
W 
9J 
'^ 
<M 
• O 
H 
0> 
to 
• o 
CO 
to 
(M 
• o 
CO 
03 
CO 
• o 
'^ 
o CO 
• o 
H 
© 
XJ 
ce! 
X3 
HI 
© 
7> CO H © 
X3 o 
O H 
•H 
X ! 
Xj 
O 
CO 
© 
nJ OS 
O H 
d 
CJJ 
o 
H 
>1 © 
•CX3 
CO 
© H 
© 
© O 
Pi X3 
O Cd 
© 
X3 
• f 
CO -P 
© 
+» W)co 
cd (0 
d H © 
S H H 
H p, CO 
^ H • 
C © CO 
•H ?» > , l O 
O O J H 
® XJflrfCX) 
•H cd 
H f4 O 
© © + > 
CO xJ p , 
© + 3 IN. 
<5 « nJO 
H oj © ( M 
•H P , a 
?> ^ © 
13 © © 
- ' © "^+3 
•H © © 
> » H X 3 
H'S 
© H 
CQ H 
H § 
x: 
© 
CO 
EH 
CQ 
cs 
00 lO O 
lO C31 C O 
H Q O 
(M 05 03 
lO 
H 
CO 
• o 
^ 
CO 
• o 
9 
• o 
0> 
lO 
CO 
• o 
8 
CO 
• o 
0> 
03 
U3 
• o 
co 
cd 
© 
P 
H 
f4 
I 
^ 1 
cd 
o| 
> / ^ ; 
© 
S H 
x ; -H 
CO - ^ 
© 
tiO © 
cd a 
H icf XJ 
fcD 
fH XJ 
•H 
O 
© 
© 
© 
CO 
© 
CO X ! o © 
+ ' W H 
d X 3 
© OJ 
P> - H 
cU b D ^ 
^ Cd Cd 
>» <!)H 
( d x J H 
• - P H 
o 
o (d 
© (4 
>» © 
cd XJ 
CO 
© 
H 
© O 
COH 
X! 
•P 
o 
rd 
P 00 
cd lN 
H 03 
03 
•H 
CQ 
H 
d 
Cd 
© H 
H 
H - d 
© 
CO +J 
© cd 
cd H 
H +3 
H H 
H rJ 
r> O 
H -P 
© o 
-p -p 
cd 
p . CO 
• H i O 
CQ 
O 
© 
ft 
I 
© 
CQ 
© 
XJ 
EH 
CQ "Cf 
CQ H X J 
o © to 
d XJ 
O CO 
s fed 
d 
Cd 
X ! 
o 
© - P © ' H 
J ^ d x j x J 
- P x i - P ^ 
00 
i > 
(>3 
03 
C O 
lO 
03 
03 
H 0> 
o o 
H 'St* 
CO C ^ 
CO CO 
• • o o 
•H 
•P 
Cd 
H 
H 
H 
H 
ft 
H 
H 
H 
> 
CO d ^ 
Cd cd o 
X J H H 
cd 
H 
S 
W) 
d 
•H 
© 
XJ 
d © 
• P 
cd 
?> 
' H 
•P . 
+ ^ H H 
d © 
•o 
© r a 
^ cd 
© 
X3 
o 
© 
cd 
-§ 
cd 
•H 
<d 
d 
d x j 
cd o 
CO 
© 
cd 
© 
O 
© © 
ft ^) .
© H 
•p > 
••» 
O rcf © 
•P © CO 
•P © 
•H 
O 
XJ 
© 
d 
•H 
© 
X3 
•H «50XJ 
cd 
«fH 
o 
H 
© 
S4 
cd 
c d H 
H ' H 
O p. 
© 
J4 © 
xj 
> l - p 
CO H 
© - p d H 
t i O d ^ cd 
©XJ O 
O-P 
© © 
U ^^x! 
CO 
© 
?H 
o 
© 
© - p 
XI 
tiDHJ 
© 'H 3 
x i x i x j 
5? 
lO 
o 
10 
CO 
K^ 
8 
<d 
cd 
X! 
cd 
cd 
H 
•g 
d 
4^ 
H 
u 
cd 
12; 
g 
U 
^ 
X 
f4 
cd 
© 
©X! 
?H + J CO 
© © 
XJ •• tiO 
^ © cd 
H O H 
•H V l -H 
O © p. 
ta U 
© U 
XJ © 
• p . d 
« o 
M l © © 
O H 
!> i 'H cd 
d J4 
•H © f4 
O X J © 
•H +3 ^ 
P» O O 
H 
© © 
xS X i CO 
• P - P « H 
d 
H 
© 
•H 
H 
d > , 
Cd cd I'd 
(4 
01 © 
o ft 
CO Q) 
© H n r f 
«30 Cd 
cd CQ © 
H H X J 
p. -P © 
•H ft 
• P +3 © 
O H 
© d f4 
CO f d o 
2 O H 
XJ f4 cd 
EH ft O 
CO 
H 
CO 
03 
o 
03 
00 
CO 
CO 
• 
o 
CO 
• 
o 
03 
CO 
• 
o 
CO 
03 
• 
o 
cd 
d 
H 
H H 
?< X 
511 
far aeeurate assessment of the nutr i t ional level oould be obtained 
i f a aietary survey couia be conducted* The wa?iter has, therefore, 
i(lmAMm%»6, an intensive dietary survey in three different periods in 
i year and the resul t s that were obtained have been correlated with 
the standard req.uireBient» Calories do not consti tute the only index 
to indicate the sign of good health and sat isfactory nutr i t ion. 
Therefores a l l the major nutrients have been calculated with the help 
of the data collected through dietary surveys* The standard of health 
ftHtd aa t r i t ion i s satisfactory in a l l vi l lages where caloric intake is 
^eeve 2400* In the vil lages Unera, liM^ainpur, Ghakkodar, Z«ilaati, 
ii^i^hshapar and Craaria the nutr i t ional standard i s poor* I t nay also 
be observed froa the summary table CX3QC that in the vil lagas of good 
irrl0ftti<m f a c i l i t i e s , the existing carrying capacity i s four persons 
per hectare while in the remaining area i t i s only two persons Per 
hectare* 
I t wi l l also be seen from fable Q!XXX. tha t the caloric intake 
ranges from 2040 to 2552 a day* The average caloric consumption, 
therefore, for a l l the selected villages of the region i s 2292 a day 
ihlch f a l l s short of tha t postulated by Professor Stamp for north- • 
eastarn Biirope* Professor Stamp, taking into consideration the age 
s tmeture of the people, the range of occupation, the w e i ^ t and 
bright of the people l iving under the different climatic conditions 
3f north-western Slarope has postulated an average of 2460 calories 
i day* and he called i t as Standard aButrition Unit (8»N»U,) for 
1* Stamp, L*IX, Our Developing Vorld« (London, i960), p*110* 
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narthi-wester a Birope* Bats however 9 the diaiXy req.alreaie]it of 
Valerias varies aocorSing to the body# ageg type of woiir# and as 
mvL^ i t goes on increasing from high level to high manual wozk* 
!Qie Bi^itishEedical Association* on the bas i s of the esdiaustive 
stteveys pablished a rangs in desirable caloric intake among adults 
froii 2100 a day for a woman for sedentary woxfc to 4250 for a man 
engaged in active manual woxi:* For children the desirable intake 
i s calculated a t 800 a day for infants oxider one year to 3400 for 
2 
teeziage boyss and as such l^e average of a l l categories comes a t 
$Si0 a day. But* however, Indian Ookuncil of Ifedieal Besearch has 
jpeceamended an average standard requirement of 3033 calories ft>r 
manj 2460 calories for woman, 2462 calories for teenagers and 1400 
4 
calories for children* The average of different categories works 
out a t 2334 calories a day. The r e su l t s obtained by the writer foi 
the region of Eheri, Sitapur and Barabanki d i s t r i c t s , f a l l short of 
t h i s average* However, the results obtained by Aykroyd. have been 
taken as a standard requirements for calories as well as for a l l tfa 
nut r i t ional deficiency diseases has also revealed that when the 
1* idem, Applied Seogcaphy, (Penguin Books)) p*115* 
2* Ministry of Agriculture* Fisheries and Food. 'Manual of Hutritio 
London, 1955* 
3* Stamp, I**D*, * The Measurement of Land Besources*, The SeogpaPhi 
oal Bttview, Vol, XLVIII, Mo*! (Uew Y01& 19S8), p.3;; 
4* A2/kroyd» W«R*, revised by Qopalan, G and Balasubrtmanian, 8*0* 
The autrf-tive Value of Indian Foods and Planning for a Sa t i s -
factory JOlets. Cggw 33elhi. 1963J. P*26, 
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caloric intake i s above 2400 per head per day» the standard of 
health I s satisfactory and when i t i s helew 2400 calories the 
Standard is- perceptibly poor* If 2400 calories per person per day 
are taken as eaaal to one standard B i t r i t i on Unit for this region^ 
the nutr i t ional level in 5 vil lages nay be said to be satisfactory* 
Of the remaining 7 villages» 4 stand a l i t t l e above the danger iaark« 
TfThile 3 stand below the danger l ine* 
* l&e writer has endeavoured to woi& out surplus and 
deficiency of various elements of d ie t in each vil lage on the 
basis of the data collected throu^i d ie tary survey* The table^XXXI 
shows that although a l l the vil lages of the region are deficient 
and 
of fat j carbohydrates,^calcium, but the vil lages Uarainpur, Chak-
kodaT) LiXauti and Bakhshupur are more deficient in supply of these 
elements* Tae supply of protein i s also deficient i n one-third of 
the vil lages* I t i s surprising to note that the supply of iron i s 
surplus in a l l vi l lages but many cases of iron deficiency were 
^found during the survey* I t may be due to three factorsJ f i r s t l y , 
because of uneven dis t r ibut ion of iron among the vi l lage People: 
secondly^ due to the indigestion of the people; and thirdly* due to 
i t s constant dai ly demand as i t i s not atored in the body* Fiacin 
i s also surplus in eleven vil lages out of twelve villages* Vitamin 
M, i s deficient in four v i l l ages , thiamine i s surplus in a l l the 
vil lages except in L i lau t i village* k g l ^ c e a t the sonnary tables 
0X30C and CXXXI would show that the vi l lages with the supply of 24D0 
calories per head Per day a re well-off and they are not so much 
deficient in different elements of diet as those where caloric 
intake i s less Ihan 2400* 
Si 5 
4,« , :L 
%'"^^i^%t'lMm defieieney in the d i e t of the villages 
waxioue nutr i t ional deficiency diseases are found. Betarded growth, 
stcffliatitis, night-blindnessi xerophathalaiia are the Tltamin A 
deficiency diseases, which collect ively affected 16 pat ients . 
Calciim i s the other marked deficient element and as such 63 personj 
were suffering from calcium deficiency diseases such as dental 
decay, r icke t , ostecunalacia and haemophilia. 
The prevailing deficiency diseases in the region are 
direct ly related to the existing standard of nutr i t ion as i t i s 
^ e a r frcm the above discussion. In the vil lages of Bhagwanpur Mafi, 
BB8hannagar« Bhatlchera, Premnagar, Kamlapor and Bakhsupur* the 
standard of health to a great extent i s sat isfactory but the 
standsird o^ f l iving and health i s unsatisfactory in the villages of 
Sauria, Warainpur^ Chak Kodar, Unera, Mundia Mahadeo and Li lau t i . 
In these villages about 12.5 per cent of the population suffers from 
nutr i t ional deficiency diseases and Poor hygienic conditions. 
On the basis of the above study i t can be 6aid that 
dietary habit i s d i rec t ly re la ted with the productivity of the land. 
An examination of the potent ia l productivity of each type of land 
in the selected vil lages reveals that on the basis of the present 
technological advancement, major portion of the vi l lage land i s 
under-util ized. 
The under-de\relopment has been marked by finding out the 
1.1 .Us in the selected -villages. I t w i l l be seen from Table OXXXII 
that under-developnent i s more marked in the vi l lages of Khadar and 
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tazai land in the northern part of this region where the total 
wambes of P»JP»US, is low compared to the potential Productive land 
of the village. The reduction in the number of P.P.Us, is due to 
the waste lands where the existing productivity is nilj and 
secondly, by the medium quality lands, where the number of P.P.Us, 
per hectare is below the average* It is also seen that the good 
quality lands, which yield two crops a year, generally cover a 
relatively small area when compared to medium quality lands. 
Table CXXXII gives the total area under good and medium quality 
land as well as their productivity rating in each of the villages. 
There is a wide gaP between the productivity ratings of good 
quality land and medium quality land. Therefore, the total number 
of P,P,Us, may be increased to a large extent in each village, 
by bringing the waste lands under cultivation, and secondly, by 
increasiz^ the productivity of medium qaality land, 
Generally the medium quality lands are relatively less 
productive and are left fallow either in kharif or rabi season 
and yield only one crop a year. The main purpose of leaving these 
lands fallow is to allow them to recoup their fertility. The 
system of fallowing is unscientific especially when this objective 
can be achieved through proper manuring and use of fertilizers. 
Instead of leaving the land fallow in the kharif season, some 
early maturing l^ egumes may well be £^own on these lands, and 
these would prove useful in enriching the fertility of the soil. 
51S 
A comprehensive chemical analysis of the TJfftr so i l i s 
reg.aired in th i s area, so that the injarioas sa l t may be removed 
inA deficient elements in the so i l may be added. A detailed 
Irainage survey of the ent i re are^a is» thereforej necessary for 
fche excavation of the drainage channels and the construction of 
reservoirs in the re la t ive ly lowlying areas . The surplus water 
Ln these reservoirs wi l l be available for u t i l i za t ion a t the time 
>f deficient r a i n f a l l . Some of the important methods employed in 
the reclamation Of Usar land are described in the Chapter on Soil, 
So far as the nitrogen and orgsuiie matter in the so i l i s 
^neerneds i t i s deficient in the i^ole region. But the application 
>f nitrogen alone in the so i l i s not sufficient. The presence of 
>hosphorous9 potash and lime i s also necessary, ^he Per hectare 
rield may also be increased by t reat ing the land with suitable 
loount of nitrogen, organic and daemical manures and proper i r r iga-
tion f a c i l i t i e s . At the Indian Ins t i tu t e of Sugarcane Besearchj 
judrnow i t i s found that the per hectare yield of sugarcane can be 
shreefoMs i . e, j from 60.65 metric tonnes to 180-160 metric tonnes 
?er hectare, with the application of 150 Kg. nitrogen and 100 Kg. 
*^2 P®^ hectare with bet ter farm practices and adetuate i r r iga t ion 
rac i l i t i e s . Similarly with the application of only 18 Kg. nitrogen 
>er hectare, the yield per hectare of Koadon can be increased from 
Panje, B.H. and others, I»I.S*R» (Indian Ins t i tu te of Sugarcane 
Besearch) Techniq.ue to Triple Sugarcane Tield in Northern India, 
Indian Farming, lfo.6, Vol.»fIII , (Sew Delhi, 1968). 
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4SQ Zg» to 950 Kg* Bat the Problesi of obtaining cheap manure 
i s tmsills iaportants as the poor tmsmern cannot afford to porehaee 
costly chemical f e r t i l i z e r s* Eowe^ers there are other soarces fr<m 
tfhich the farners may cheaply obtain the organic and nitrogenous 
Bftoaress i»e*s farm-yard manure) eompostj oilseed and o i l oekes, 
green manuring and crop rotation* A significant source of manure 
in th is region i s the by-products of su^rcanca i*e*s molasses* 
1%)e su^ir Bi l l s produce considerable amount of molasses which mm. 
be used as manure to increase the f e r t i l i t y of the so i l as vaU |A 
to reclaim the waste lands* The experiments carcie4^% #@ «^agi 
/ .4 
4gricu!]Ltural ^am show that high yield of sosarcaae $.8 obtained: 
when DO lasses are added in the f i e ld before the sowing of the 
2 fugatrcane* The u t i l i za t ion of molasses for sugarcane and cereal 
erops) howevers needs detailed su3:9ey and ins estigation* 
The farmers should have adequate knowledge of the 
application of manures a t proper time* I t has been observed in 
the f i e ld that farm-yard manure i s generally supplied to the f ields 
in the months of May and June* The high temperature and re la t ive ly 
low humidity in these months reduce the moisture and organic content 
of the manures As the decomposition of the organic manure requires 
re la t ive ly moist conditionsj the months of March and October seem 
>^ be suitable for the application of manure in the f ields or in 
any other moist months* 
1* Kandloi, i:*E* and Tiwaris P*K*, fisiidon fiesponds to Hitrogen» 
Indian Farming, Ho.l, Vol. T^l (Hew Delhi, 1966). 
2* Sethi, R*L., Pramanik, B.N. and Ehan,A., »*Improved Method of 
Cane Qnltivation in United Provinces". (Allahabad, 1937;,p.63. 
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Keeping in view the econoiaic condition of the farmersj 
green esanuring can be a cheap soa3?ce of building so i l f e r t i l i t y* 
Xarly maturing plants fo r green manuring should be t r ied which can 
be grown before the sowing period of kharif c r o ^ so that the land 
can be used for kharif crops also* In spi te of i t s low cost i t i s 
not very common in th i s region* Seeondlyj the cult ivation of 
leguminous crops in rotat ion'with the exacting cropsj instead of 
depleting the so i l , helps in increasing i t s nitrogen eontentj while 
deep and fine roots increase the orj^anic content of the sd i l tad 
thus improve i t s Physical properties* For the ful l benefits of 
green manuring i t i s q.uite necessary that the farmers should know 
i t s u t i l i t y of i t s proper application* Sun-hemp and Staainoha 
fure the most important green manuring crops. If the plants are 
grown i n those f ie lds which are l e f t fallow, the productivity and 
f e r t i l i t y of the soi l may considerably be increased* Besides these 
crops, other leguminous pulses of kharif and rabi season may also 
be used as green manuring* The rota t ion of crops also helps in 
balanced crop planning and in increasing the f e r t i l i t y of the soil* 
Snt even th i s i s not being practised s e i i ^ t i f i c a l l y and cat^efully* 
The rotat ion of crops cdds in eontroUi&g weeds and certain crop 
pests and diseases and renders manure and chesEical f e r t i l i z e r s more 
effective* The proper rotat ion of crops should be demonstrated 
to the farmers* 
The high pressure of poi l la t ion on agricultural land has 
resulted in the sub-division and fragaentation of holdings* The 
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aeerftge size of f ield in the vil lages i s sraall and these f ields 
are highly fragmented. In general the holdings on good qual i ty 
land are smaller as compared to the mediom quali ty land* The 
fragmented and uneconomic holdings have b r o u ^ t about a steady 
deterioration i n agriculture and aggravated the poverty of the 
v i l lagers . As a resu l t of fragpaentationj the hoMiag of a oult i-
vatc»r does not consist of a single plot but of a ntiaiber of aaall 
scattered plots over the different parts of the village* ^hue 
sub-division and' fra^nentation of f ields resul ts i a wastage of 
lands tJJDe and energy as i t hinders the use of farm machinezys 
woxking ca t t le and other prac t ica l d i f f iml ty* l^e only measure 
to solve th is problem can be through consolidation of holdings or 
through the practice of co-operative fJsirming* The consolidation 
of holding has been in i t i a t ed and nearly acre than 75 per cent of 
the area has been covered* I t nay now %e hoped l^at the evil of 
fragmentation of holding will be successfully overcome* 
To a large extent productivity of the vi l lage also 
suffers because of the old nature of tools which are used in 
agricultural operations f i ^ ft very long time* The capital of the 
miltivators consists of farm^ implements which are comparatively 
few in mimbers, simple in kind, smaller in s ize, obsolete in 
character and very insignificant i n value* The wooden p l o u ^ i s 
used which merely s t i r s the soi l* Harvesting i s done with hand 
sickles and grains are thrushed under the bullock feet and 
"in 
winnowing i s possible only when wind i s strong. 1?hese methods, 
tt^agh they somewhat serve the porposej are anable to yield high 
.se tam from land* There I s much poss ib i l i ty of rais ing bet ter 
and more drops from the land a t comparatively redaced costj 
provided the be t te r and eff icient Implements Including the pow«cr 
driven machinery for t i l l i n g ] sowing and reaping are ffo^ilable 
tff the farmers* Attention has been paid, i n t h i s direction bat no 
progress has so far been done due to the fact that these implements 
cost much which the poor farmer cannot afford, because their use 
on a very small holding would be uneconomic* 
The rural finanio« problem should be solved through the 
gsvemment agencies which i s one of the aajor problem in the rural 
areas i n th i s region* The cultivators req.uire, short intermediate 
and. long term credit for variety of purposes - for annual production 
needs such as seeds, manures, etc* and finance for the development 
and conservation of resources l ike construction of wells, embank-
ments* However, the Government has introd.uced. such schemes in 
ytolda. i t provides finance to the vi l lagers In the form of loans but 
the amount f a l l s short of t he i r demand and. generally funds are 
luit being provided to the farmers in time* 
^leottgh the establishment of the co-operative Joint 
JPtoning Society per hectare yield may successfully be increased* 
In t h i s system the r i ^ t of individual ownership i s recognized and 
respected, but small ovmers possessing uneconomic holdings should 
i<6 3 
pool the i r land for purpose of j o i n t cult ivatibn v i z . j the 
Individual ownership and collective faxaing* %e farms being 
joints wi l l also provide f ac i l i t i e s to use modern developed 
sc ient i f ic agricul tural equipment which wi l l increase the v i l l ^ e 
production* 
The to t a l production of the area can also be increased 
to a considerable extent by adopting the resul t s achieved a t the 
Indian Agricultural Be search Ins t i tu te (Hew Pelhi) where under 
Qreen devolution researches are made on various la te and early 
maturing var ie t ies of cereals and non-cereal crops* Sxperiments 
are being carried out to produce four crops of wheat - Baisafchij 
Eoong-Hybrid, maize and potato in a year from the same field* 
Under the Qreen ^evolution with proper i r r iga t ion and manure 
f a c i l i t i e s and high yielding var ie t ies of seeds the production of 
wheat has been increased to about 50 quintals per hectare* There-
forej i f these resul,te were successfully adopted in the area, the 
to t a l production can be increased to a considerable extent in the 
area* 
However, there i s a considerable scope for agricultural 
developHient, as i t i s clear from the above study* But i t should be 
Pointed oat that the mere provision of implements or adequate 
amount of f e r t i l i z e r s and manures or even an increase in the size 
of holdings and the provision of much needed finance, by i t s e l f 
would not bring spectacular change* If the measures suggested 
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for iBprovemeats are not within the reach of individual fanners 
in some of the villages« the farsiers theotselves should pool 
Idieir resources together and wozk i n co-operation and they can 
pat t h e i r resources to the aiaximum use* 
Therefore, various problems related to agriculture, 
econoQiic and socia l development are so closely linked up and 
i t would be profi table to deal with them together* 
The above-mentioned suggestions, i f they are followed, 
can bring a tremendous development in agriculture which will 
provide the bare necessit ies of l i f e and a reasonable l iving 
standard to the v i l lage people* I t will also create a self-
generating economy, a l l i ed processing industries and f inal ly a 
balanced nutr i t ive d ie t for the people* This may bring about 
an end of vicious circle of nutr i t ional deficiency diseases or 
i l l -hea l th and poor agr icul tural development* 
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Alsi 
Ala 
/ 
JLtHtiar 
Bajra 
ISbadoi 
Ghana 
Charl 
Phalnoha 
Ittian 
Dhaafctaas 
DoBiat 
Oojai 
Bn^Uali ffMBM 
Ifineeed. 
Potato 
Kaogt^  
Pigeon pea 
Bilrusti H i l l e t s 
A "ttairiety of r ioe 
harvested i n Bhadon 
(Aagast-Septeiftber) 
GiraBi 
Big mi l le t s harvested 
gre^ OL 
A green manuring crop 
Unhusked r ice 
Glayey s o i l 
Lotamy s o i l 
^ e a t & Barley grown mixed 
Botanical Barnes 
Linum Usitassimum 
Solanum tuberosum 
Bagnifera inaica 
Cajanus indious 
Pehnlsetom hyphoieum 
Oicer arietinum 
Sesbania atmleata 
Orzya Sativa 
\ 
%• V&st of the local texms used in the vil lages ^f Kheri» Sitapur and 
Ba)»banki districts are derived from the Hindi language vriiile scne 
are derived fxom the Persian and Urdu language* l^e equivalent 
botanical names have been taken fromt 
( i ) Churchj A.H., Foodggains of Indiai Londonj 1886« 
Hi) Aykroyd, W.R., The Hutritive ¥aloe of Indian Food and Planning 
of Satisfactory met* Sem Delhi, 1962. 
( i i i ) Bulletin Ho.13* Hames of the Fiel^ ftJift Iterket Garden Props. 
Allahabad, 1913* 
Klaarlf 
B»bi 
Beh 
A f om of cxade sagas 
Barley 
Season of susunex^  crops 
i . e . . Hid-June to Oetobev 
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Botani<»l gaaes 
Kbdon 
Cans 
Loo 
Katma 
K«Kk& 
Sasoor 
H a t i ^ r 
Katar 
Mooa^ 
« i i i , 
Pual 
^mgstxoL 
Saal l MiUets 
A weed 
Hot westerly winds 
A f r u i t tree 
Maize 
Lenti l 
Clayey loam 
^eas 
One of tbe Kharif pulses 
Snail river 
Bice straw 
Administrative sab-
PasPalom Sorobi 
Bftssi l a t i f o l i a 
Zea maya 
SrvuB lens 
-
PiSOB sativou 
Phasiolas muagp 
division of tahsi l 
Season of winter crops 
i«e«» llov ember to April 
Sfflorescence of sodiun 
salt on the so i l 
Sarson 
Sftwan 
' l i i ^ i i 
^ 
Urd 
Usar 
Mustard 
A SBiall B i l l e t 
Administrative sub-
div is ion of a d i s t r i c t 
An oi l seed 
One of the Kharif pulses 
Land which i s impregnate' 
Erassica compestris 
Prieum F^ mimotentaeiom 
Sesamum indiotn 
Phaseolus radioatus 
with soda salts to such An 
extent as to mal^ e i t unfit 
for growing crops* 
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Crops ; Production 
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